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Motivation

“Not everything that counts can be counted, and not everything that 
can be counted counts.”

- Albert Einstein



Top data manipulation packages
Package / Library Commits Contributors Features

Source:  KDNuggets



dplyr
• Mainly around data 

manipulation
• Core 5 functions 

• Select certain columns of 
data

• Filter your data to select 
specific rows

• Arrange the rows of your 
data into an order

• Mutate your data frame to 
contain new columns

• Summarize chunks of 
data in some way

• Other functions – sample, 
group by, pipe



dplyr (contd.)



data.table
• Enhanced data.frame
• For data manipulation
• Core functions 

• File reader and writer
• Aggregations
• Updates

• Internally optimizes 
expressions of the form 
DT[col == value] or    
DT[col %in% values]



data.table (contd.)



lubridate



lubridate (contd.)



Top graphic display packages
Package / Library Commits Contributors Features

Source:  KDNuggets



Thematic maps with cartography



Top html widget packages
Package / Library Commits Contributors Features

Source:  KDNuggets



Top packages for reproducible research
Package / Library Commits Contributors Features

Source:  KDNuggets



Top machine learning packages
Package / Library Commits Contributors Features

Source:  KDNuggets



Other Machine Learning specific
• Boruta - A wrapper algorithm for all-relevant feature selection
• Arules - Mining Association Rules and Frequent Itemsets
• Forecast – Timeseries forecasting using ARIMA, ETS, STLM, TBATS, and neural 

network models
• Anomalize - Tidy Anomaly Detection using Twitter’s AnomalyDetection method
• AnomalyDetection - AnomalyDetection R package from Twitter
• e1071 - Misc Functions of the Department of Statistics (e1071)
• Gbm - Generalized Boosted Regression Models
• Glmnet - Lasso and elastic-net regularized generalized linear models
• MXNet - MXNet brings flexible and efficient GPU computing and state-of-art deep 

learning to R
• CausalImpact - Causal inference using Bayesian structural time-series models



H2O packages
• Package for running H2O via its REST API from within R
• To communicate with a H2O instance, the version of the R package must 

match the version of H2O
• When connecting to a new H2O cluster, it is necessary to re-run the initializer

• Supports standard statistical models such as GLM, K-means, RF etc
• For example, to run GLM, invoke h2o.glm with the H2O parsed data and parameters 

(response variable, error distribution, etc...) as arguments. 
• The operation will be done on the server associated with the data object where H2O is 

running, not within the R environment
• R only saves named objects, which uniquely identify data set, model etc on 

server (R à Rest API à returns JSON file format à R console ouput)
• Reference: H2O on Github - https://github.com/h2oai/h2o-3
• Reference: H2O documentation - http://docs.h2o.ai

https://github.com/h2oai/h2o-3
http://docs.h2o.ai/


Packages to search the web
• Rcurl – general network (HTTP/FTP…) client interface for R
• Curl – flexible web client for R
• Httr – user friendly Rcurl wrapper
• Rfacebook – access to facebook API via R
• Plumber – A library to expose existing R code as web API
• RSiteCatalyst – R client library for Adobe Analytics
• Shiny – simple interactive web applications with R



Database management
• RODBC – ODBC database access for R
• DBI – common interface between R and DBMS
• Elastic – wrapper for elastic search HTTP API
• Mongolite – streaming mongo client for R
• Roracle – OCI based Oracle database interface for R
• RPostgreSQL – R interface to PostgreSQL database system
• RSQLite – SQLite interface for R
• RNeo4j – Neo4j graph database driver



NLP specific
• text2vec – Fast Text Mining Framework for Vectorization and Word 

Embeddings
• tm – A comprehensive text mining framework for R
• openNLP – Apache OpenNLP Tools Interface.
• koRpus – An R Package for Text Analysis
• zipfR – Statistical models for word frequency distributions
• NLP - Basic functions for Natural Language Processing
• LDAvis - Interactive visualization of topic models
• SnowballC - Snowball stemmers based on the C libstemmer UTF-8 library
• Tidytext - Implementing tidy principles of Hadley Wickham to text mining



Packages for optimization
• lpSolve – Interface to Lp_solve to Solve Linear/Integer Programs
• Minqa - Derivative-free optimization algorithms by quadratic approximation
• Nloptr - NLopt is a free/open-source library for nonlinear optimization
• Ompr - Model mixed integer linear programs in an algebraic way directly in R
• Rglpk - R/GNU Linear Programming Kit Interface
• ROI - The R Optimization Infrastructure (‘ROI’) is a sophisticated framework 

for handling optimization problems in R



Bioinformatics and Biostatistics
• Bioconductor - Tools for the analysis and comprehension of high-throughput 

genomic data
• Genetics - Classes and methods for handling genetic data
• Gap - An integrated package for genetic data analysis of both population and 

family data
• Ape - Analyses of Phylogenetics and Evolution
• Pheatmap - Pretty heatmaps made easy



Packages for other languages
• rJava – low level R to java interface
• rPython – package allowing R to call Python
• Rpy2 – Python interface for R
• Runr – Run Julia and Bash from R
• RinRuby – a ruby library that integrates R interpreter in ruby
• R.matlab – read and write of MAT files together with R-to-Matlab connectivity
• RcppOctave – seamless interface to Octave and Matlab
• RSPerl – A bidirectional interface for calling R from Perl and Perl from R
• V8 – embedded javascript engine



Packages for Computer Vision
• magick – importing / converting to/from all formats / basic image manipulation
• imageR – image processing library based on “CImg” (interpolation, resizing, 

filtering, fourier transformations, denoising, gradients, blurring)
• OpenImageR – an image processing toolkit (hashing, edge detection, 

manipulation)

• R has options and good at interfacing
• Rvision/ROpenCVLite – OpenCV from R
• APIs also exist for traditional computer vision (Google vision API, 

Microsoft and IBM cognitive services)
• On top of deep learning tools like Keras (kerasR package) and tensorflow

(tensorflowR package) etc.



Object Oriented Programming in R
Base R provides 3 OOP systems:
• S3 (informal implementation of functional 

OOP)
• S4 (more of a formal and rigorous rewrite 

of S3)
• RC (Reference Class, implements 

encapsulated OO, special type of R4 
objects)

Other OOP systems by CRAN packages:
• R6 (simple to use, uses simpler S3, simpler 

mechanism for cross package 
subclassing, faster than RC)

• R.oo (some formalism on top of S3, 
possibility of mutable S3 objects)

• Proto (based on idea of prototypes)



sloop package

Sloop – is the helper package for OOP

Object types, Classes can be found out 



Base package vs OO package

Difference is that OO objects have a 
“class” attribute



S3
• R’s first and simplest OO system
• The only OO system used in base and stats packages
• S3 has no formal definition of a class - to make an object an instance of a class, you simply set the class 

attribute. You can do that during creation with structure(), or after the fact with class<-():

• You can determine the class of an S3 object with class(x), and see if an object is an instance of a class 
using inherits(x, "classname")



S4
• Classes are explicitly created
• To create a new class, we use the function setClass from the methods package

• This creates a new class called "Stack". 
• We have not specified any attributes of the class
• Hence S4 will assume that it is an abstract class that is not supposed to be instantiated and we will get 

an error if we try.
• Instead we can create a vector based stack class with 2 arguments – slots and contains
• The slots argument is a list of attributes that objects of the class should have. Here specify that it should 

contain a vector called elements. The contains argument specifies which super classes the new class 
should have. We make VectorStack a subclass of Stack



R6
• 2 special properties

• Uses the encapsulated OOP paradigm, which means that methods belong to objects, not generics, 
and you call them like object$method()

• R6 objects are mutable, which means that they are modified in place, and hence have reference 
semantics

• R6 is very similar to a base OOP system called reference classes or RC for short



TradeOff
• Once you’ve understood S3 and familiar with it, S4 is not too difficult to pick up, since underlying ideas 

are same
• S4 is just more formal, more verbose and protocol oriented
• If you are a larger team and want to collaborate, you can prefer S4
• S4 tends to require more upfront design than S3
• Example: Bioconductor package (large team effort where S4 is used to good effect)
• Bioconductor packages are not required to use S4, but most will because the key data structures 

(e.g. SummarizedExperiment, IRanges, DNAStringSet) are built using S4

• R6 is a profoundly different OO system from S3 and S4 because it is built on encapsulated objects, 
rather than generic functions

• R6 objects have also reference semantics, i.e. they can be modified in place



References
• R6 documentation: https://r6.r-lib.org
• Cheat sheets reference (across most areas): https://www.rstudio.com
• Cartography GitHub reference - https://github.com/riatelab/cartography
• Quick reference guide in R - https://www.statmethods.net
• Advanced R – the online version of advanced R book by Hadley wickham -

http://adv-r.had.co.nz
• CRAN contributed documentation / free books on R - https://cran.r-

project.org/other-docs.html
• The Art of R programming by Orielly -

http://shop.oreilly.com/product/9781593273842.do
• Readings in applied data science (Stats 337 Stanford) -

https://github.com/hadley/stats337
• Corner detection libraries - https://github.com/jcayzac/F9-Corner-Detection-

Library
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