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About This Talk

e Tell a story of building and maintaining a R package
with C++
e Friction points

o Portability
o CRAN



About Me

e Research Software Engineer
e Centralised
e HPC facilities



The Task at Hand

A user’s code is very slow
Uses the R package poLCA

Rewrite the underlying calculations in C++ with Rcpp
poLCAParallel
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Finishing Touches

e Added documentation
e The user tested it
e Job done!
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posterior probability was assigned to that participant. All LCAs were conducted using poLCA
in R version 4.0.3 (RRID: SCR_003005). The poLC/

was used to speed up the running. The latent class models were estimated with the default

AParallels2, a reimplementation of poLCA,
parameters (graphs=FALSE, tol=1e-10, na.rm=TRUE, calc.se=TRUE), except for nclass=1-6,
maxiter=1000, and nrep=30. Additionally, as the numerical order of the estimated latent

classes in the model output is determined solely by the start values of the expectation-

maximization (EM) alaorithm Fhe nol CA reorder command wac ticed Fo enc<lire concickency
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Given the large sample size and the number of conditions, we computed the LCA models with

the POLCAP 15270 package, which implements the usual LCA using all processor cores,
thus decreasing computation time. We established the number of appropriate patternsin
each LCA model, considering three criteria’l. Initially, we assessed the goodness-of-fit indices
of the models, taking into consideration BIC, ABIC and CAIC. A lower value of these indices
indicates a better fit of the model. Additionally, we examined the probability of membership

in each class (i.e., multimorbidity pattern) and assessed the clinical interpretability of the
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 mnmte clarity of classification, and the separation of classes ranged from O to 1. An entropy of
>0.80 indicates a well-defined classification with clear separation between classes. The
LMRa test was used to assess whether a model with k classes provided a significantly
better fit than a model with k-1 classes. LCA was performed using poLCA in R Version
4.3.2. The poLCAParallél, a reimplementation of poLCA, was used to speed up the
running.




Psychology

e This is amazing! Time to celebrate!



Psychology

e This is amazing! Time to celebrate!

e OMG!!l PEOPLE ARE
ACTUALLY USING MY CODE!!






Issue from ONS

e Missing data is supported in poLCA
e Missing data crashes poLCAParallel



Maintenance

Add missing data support
Modernise C++ standards
Add testing

Submit to CRAN



Confession



Confession

e | used raw pointers in my C++ code
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R NumericMatrix ‘
X + 1;

x[1] = some number;
x[100] = some number;
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R NumericMatrix ‘

x[100] = some_ number;
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R NumericMatrix ‘
double* X

for (int i=0; i<len; i++) {
x[1];

}



C++ 20

e std::span
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R NumericMatrix

std::span<double> x
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std: :span<double> x

x[1] = some number;
x[100] = some_number;
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R NumericMatrix v

std: :span<double> x

Now fails with -D_GLIBCXX DEBUG
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std: :span<double> x

for (auto x i : x) {
X 1;

}



Explicit Construction

std: :span<double>(double*, int)

Implicit Construction

std: :span<double>(R NumericMatrix)
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// fit using EM algorithm

polca_parallel::EmAlgorithmArray fitter(
std: :span<const doubhle>(features.chegin(), features.size()),
std: :span<const int>(responses.chegin(), responses.size()),
std: :span<const double>(initial_prob.chegin(), initial_proh.size()),
n_data, n_feature, n_outcomes, n_cluster, n_rep, n_thread, max_iter,
tolerance, std::span<douhle>(posterior.begin(), posterior.size()),
std: :span<double>(prior.begin(), prior.size()),
std: :span<double>(estimated_prob.bhegin(), estimated_prob.size()),
std: :span<double>(regress_coeff.bhegin(), regress_coeff.size())).;
features, responses, initial_probh, n_data, n_feature, n_outcomes,
n_cluster, n_rep, n_thread, max_iter, tolerance, posterior, prior,

estimated_prob, regress_coeff);



CRAN

e Submitted to CRAN but with some friction

Flavor Version||Tinstall|| Teheck | Ttotal | Status |Flags
r-devel-linux-x86_64-debian-clang|{1.2.7  |)201.65|| 80.11/1281.76/|OK
r-devel-linux-x86_64-debian-gcc ([1.2.7 |1113.81|| 57.30/1171.11||OK

OK

r-devel-linux-x86_64-fedora-clang|{1.2.7 [[288.00|[117.06//405.06
r-devel-linux-x86_64-fedora-gcc |[1.2.7 |[344.00(117.51//461.51||OK
r-devel-macos-armé64 1.2.7 33.00|| -4.00| 29.00||0K
r-devel-windows-x86_64 1.2.7  [225.00/(123.00(/348.00/{0K
r-patched-linux-x86_64 1.2.7 |[166.54| 74.81|[241.35||0K
r-release-linux-x86_64 1.2.7  [[157.80] 72.08[229.88||0K
r-release-macos-armé64 1.2.7 ][ 21.00][-12.00] 9.00|[FTTeL|
r-release-macos-x86_64 1.2.7 72.00[-15.00| 57.00 |
r-release-windows-x86_64 1.2.7 |[222.00[ 0.00[222.00[0K ||
r-oldrel-macos-armé4 127 17.00| -4.00| 13.00 |
r-oldrel-macos-x86_64 1.2.7 ][ 62.00[[-18.00] 44.00|[FTTI
r-oldrel-windows-x86_64 1.2.7 [262.00/(146.00(408.00/[OK |




MacOS

e Implicit conversion not supported
e std::jthread is not supported

Decision: revert



Lessons

e \ersion control

e Not bother with CRAN?

e Test on different OS (or compilers and standard
libraries)

o C++23
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The programming language C++ is still widely used today, especially for high-perform
computing. Out-of-date practices from the 80s and 90s should still work now becaus:
language is designed to be highly backwards compatible. As C++ evolved, there were
efforts to modernise the language and update programming practices with new featu
improve the C++ experience, such as memory-safety features.

As new practices are introduced, there are multiple ways to do the same thing. Entrer
programmers may stick with older practices, whereas modern programmers may kee
practices up to date. Newer programmers have a clean slate to learn best practices a
habit, but they may also pick up an old textbook or tutorial and learn out-of-date practices.



