Statistical Computing (36-350)

Importing Data from
the Web |
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Agenda

® Multiple capture groups

® Example: Scraping web links

® Using readLines() dynamically
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Tagged Expressions

® Enclose capture groups with
parentheses

~ ® Can be extracted separately using
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Goal

® Extract all links on the CMU Stat Dept
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Example matches

<a href="/programs/graduate/research-
environment'">0ur Research Environment</a>

<a href="http://hss.cmu.edu">Humanities &
Social Sciences</a>




linkpat <- paste(
'<a\\s+.*\\s*href\\s*=\\s*',
lll([All]*)lll,

I[A>]*>|,

l(.*)l,
'</a\\s*>', sep = ')
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readLines ()

y <- readLines (con, warn = TRUE)




Dynamic readLines()

® [The URL does not have to be static /
- hardcoded.
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Example:World’s Most







Each name is also a link to person’s Forbes.com profile




Example

® Scrape data from the list
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Example: Do all roads lead to
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Random Surfer

® Probabilistic model of what web surfing

® Given current web page
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Random Surfer in R

® Build on web links example

® Use readlines() to read web page
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extractLinks <- function(html) {
require (plyr)

linkpat <- '<a\\s+.*\\s*href\\s*=\\s*\" ([*\"]1*)\"[*>]*>(.*)</a\\s*>'
m <- gregexpr (linkpat, html, ignore.case = TRUE)

links <- regmatches (html, m)

links <- do.call(c, links)

m <- regexec(linkpat, links, ignore.case = TRUE)
links <- regmatches(links, m)

df <- 1ldply(links, function(x) data.frame (url = x[2], link.text = x[3],
stringsAsFactors = FALSE))
return (df)




randomSurf <- function(url) {
cat('Visiting', url, '\n')
html <- readLines (url, warn = FALSE)
links <- extractLinks (html)

# Only look at fully-qualified, non-encrypted URLs

# (because relative URLs are too much to deal with in this
# example)

j <- grepl('”~(http:)', linksSurl, ignore.case = TRUE)
links <- links[j, 1]

# Dead end?
if (nrow(links) == 0) {

stop('D\'oh! I\'m at a deadend')
}

# Draw a uniform random integer from 1 to nrow(links)
i <- sample(nrow(links), size = 1)

# Pick the next url at random
nexturl <- linksS$url[i]

return (nexturl)






Bouncy Random Surfer

® Some links lead to unreadable pages that
forces readLines() to throw an error
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Bouncy Random Surfer

|. Choose next link at random

2. Try going to next link

3. If error
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Exception Handling

® Need automated way to handle error in a
function call

| - ® Can’t rely on return value if an error
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Simple exception
handling with try ()

® result <- try( expression )

® |f expression fails (in error)
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result <- try(readLines (someurl))
if (class(result) == "try-error") {
# Bad news. Caught an error.
# Do something about it.
} else {
o # Great! No error.
# Proceed as usual




bouncySurf <- function(url, previousurl) {
result <- try(randomSurf (url))

if (class(result) == 'try-error') {
nexturl <- previousurl
} else {

nexturl <- result

}

return (nexturl)




Surf until we hit Facebook

surfUntilFacebook <- function(start) {
nsteps <- 0
previous <- NULL
current <- start

while (grepl (' facebook.com', current,

ignore.case = TRUE) == FALSE) {
nexturl <- bouncySurf (current, previous)
previous <- current
current <- nexturl

nsteps <- nsteps + 1
cat ('Next:', nexturl)

}

cat ('Hit Facebook after', nsteps, 'steps')
return (nsteps)







Summary

® Multiple capture groups for extracting multiple
pieces of data
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