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Overview

1. Using C++ with R – Rcpp.

2. Web Scraping.

3. Package Development.



1. C++ Code with R



Rcpp, RcppArmadillo, and BH

1. Rcpp is integrated with RStudio – easy

C++ coding

2. RcppArmadillo – gives you access to

linear algebra libraries.

3. BH – gives you access to random number

generation.

4. Shallow vs. deep data structures.

5. Best for sampling and looping.



Basic RcppArmadillo C++ function

#include <RcppArmadillo.h>

#include <string>

//[[Rcpp::depends(RcppArmadillo)]]

using namespace Rcpp;

//[[Rcpp::export]]

List My_Function(

int some_number,

List some_vectors,

arma::vec a_vector,

arma::mat example_matrix

){

...

List to_return(1);

to_return[0] = some_data;

return to_return;

}



Looping + Conditionals (ex. word counter)

for(int n = 0; n < number_of_bills; ++n){

report(n);

int length = Bill_Lengths[n];

std::vector<std::string> current = Bill_Words[n];

for(int i = 0; i < length; ++i){

int already = 0;

int counter = 0;

while(already == 0){

if(unique_words[counter] == current[i]){

unique_word_counts[counter] += 1;

already = 1;

}

counter +=1;

}

}

}



Drawing Random Numbers

// add to second and third lines of file

#include <random>

#include <math.h>

// set RNG and seed

boost::mt19937_64 generator(seed);

// define a uniform distribution and draw from it

boost::uniform_real_distribution<double> udist(0.0, 1.0);

double rand_num = udist(generator);

// define a normal distribution and draw from it

boost::normal_distribution<double> ndist(mu,sigsq);

my_matrix(k,b) = ndist(generator);



Other Useful Stuff

# In R define

Report <- function(string){print(string)}

// In C++ we write (inside function definition)

Function report("Report");

// now we can print stuff back up to R

report(n);

// initialize a vector/matrix to zeros

arma::vec myvec = arma::zeros(len);

// some math operators

double d = exp(log(pow(2,4)));



Things To Watch Out For

1. Use Armadillo data structures – Rcpp

data structures can overflow memory.

2. Cast integers as doubles before dividing.

3. Low latency + faster looping =

50-2,000x speedup.



Tutorial Link

www.mjdenny.com/
Rcpp Intro.html

http://www.mjdenny.com/Rcpp_Intro.html
http://www.mjdenny.com/Rcpp_Intro.html


2. Web Scraping



I Can Has All Your Webpages?

1. Automate downloading webpages.

2. Automate capturing tweets, posts, files,

etc.

3. Scraping vs. Crawling

4. What you ask for is what you get.

5. Legal issues.



HTML and URLS

1. Before you start, need to look at source

code.

2. Identify patterns in what you will scrape.

3. Write text processing code to extact

useful fields.

4. Get vector of URLS.



Take Me To The Source



Take Me To The Source



Take Me To The Source



Legal

1. Don’t scrape too fast – thats a DDOS =

Jail Time!

2. Check site policies.

3. Identify yourself.

4. Contact site administrator.



Code

# Load the library

library(scrapeR)

# Set options (need to do this)

my_opts <- list(ssl.verifypeer = FALSE)

# Scrape a page

page <- getURL(url, .opts = my_opts)

# Scrape many pages

for(i in 1:length(urls)){

pages[i] <- getURL(urls[i],

.opts = my_opts)

Sys.sleep(6)

}



Tutorial Link

www.mjdenny.com/
R Tutorial.html

http://www.mjdenny.com/R_Tutorial.html
http://www.mjdenny.com/R_Tutorial.html


3. Package Development



Tutorial Link

www.mjdenny.com/
R Package Pictorial.html

http://www.mjdenny.com/R_Package_Pictorial.html
http://www.mjdenny.com/R_Package_Pictorial.html

