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Scraping the web | outline

OUTLINE

— What does this even mean? How are we doing this?
— Intro to HTML
— Scraping — what do we have to bear in mind?

— Is this legal?

- How do we protect people’s privacy?

(Today’s slides are inspired by Etienne Ollion’s slides for SICSS-Paris 2023, find
all the materials here)
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https://github.com/fellennert/sicss-paris-2023

— Scraping the web | intro

SCRAPING

— Scraping is describing the process of acquiring data from the world wide web

— Multiple ways of doing this exist — in descending order from most to least favorable/
convenient:

— Data dumps — companies give out significant chunks of their data (e.qg.,
Pushshift for Reddit data)

— APIs (Application Programing Interfaces) — companies provide you a
*structured™ way of getting their data (e.g., Spotify, New York Times, etc.)

— Screen-scraping
— We write a program to grab raw content

— Sometimes: we write a program to simulate a browser and then grab raw
content

— Qverview of packages
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https://cran.r-project.org/web/views/WebTechnologies.html

Scraping the web | intro

DATA DUMPS

— Data dumps: companies give out significant chunks of their data (e.g.,
Pushshift for Reddit data)

— Always easy to acquire
— Not always easy to process (e.g., SQL)
— Clear legal implications

— Examples:
— Reddit (Pushshift)
— Project Gutenberg (R package: gutenbergr) — books
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APIS
— APIs (Application Programing Interfaces)

@ :Qz@«»: —

API consumer Public internet Web/ Database
A P I application server (endpoint)
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— Scraping the web | intro

APIS

— APIs (Application Programing Interfaces)

— Companies provide you a *structured™ way of getting their data (e.g.,
Spotify, New York Times, etc.)

— Not always easy to acquire (depending on documentation)
— Packages/wrappers might exist! — overview

— Post-processing usually straight-forward; clear legal implications
— Example request:

@tps://api.nytimes.c@/ @/search/vZ/articlesearch.js@?€=T rump&end_date=2016111 O&api-key=[yourk@

base url endpoint headers/parameters
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https://ropensci.org/packages/data-access/
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DATA DUMPS AND APIS

— Rather straightforward
— Data comes in pre-structured format
= Usually in either XML or JSON format

— Data extraction performed using xm/2 (for XML documents) or jsonlite (JSON)
— Tutorial for xml2: working with XML documents is covered in rvest

— Tutorial for jsonlite: jsonlite makes it easy to transform json files to
tibbles/lists — then you can use R/tidyverse functions to manipulate
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https://posit.co/blog/xml2/
https://cran.r-project.org/web/packages/jsonlite/vignettes/json-aaquickstart.html
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SCREEN SCRAPING

# TYPO3-Pfade ausschlieBen

— Packages: rvest (static pages), selenium (simulates |[ieimettiiAtiostasidd
Disallow: /typo3/

a browser) Disallow: /t31lib/
— : Disallow: /typo3conf/
Write a program to grab web contgnt iy e
— Not always easy and convenient Disallow: /en/search/

— Post-processing sometimes unclear
— Mostly legal (check [url]/robots.txt)

Disallow:
# Sitemap
Sitemap: https://www.uni-leipzig.de/sitemap.xml
###Grunsatzliche Erlaubnis fiir alle Verzeichnisse/Ordner/Pfade
# beinhaltet auch Seitenstruktur im Frontend Disallow: /
User-agent: *

Allow: /
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SCREEN SCRAPING

— Some basic terminology

— HTML — hypertext markup language
— Language that websites are written in

— HTTP — hypertext transfer protocol
—> The protocol browsers use to communicate

— URL — uniform resource locator
— Path where web content is stored at

— Browser — application that interprets and displays websites
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NORMAL BROWSING

Returns content (HTML)
'

HTTP interprets
HTML

Request page (URL)
—> http://google.com/
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Scraping the web | intro

SCRAPING

extraction and
post-processing

Returns content (HTML); xm/2 transforms it to XML
>

HTTP (powered by httrin R)

Request page (URL)
xmli2::read_html(“http.//google.com/*)
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HTML BASICS
— We never want the entire Document
content of a page
Root element:
— We need to extract relevant stuff <htmi>
— One solution: REGEX — tedious ST s
<head> <body>
— But: we can choose parts of a | | : l ,
page harnessing how the web is tten gl Sena
written
Text: Text: Text:
—_ HTML tagS “Myetﬁtle” “MyelTnk” * My ﬁ:ader”
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https://www.w3schools.com/tags/

Scraping the web | HTML basics

[PLACEHOLDER VIDEO DEMONSTRATION INSPECT ELEMENT]
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— Scraping the web | HTML basics

HTML BASICS

<html>

<head>
<title>Page title</title>

</head>

<body>
<h1 id="first">A heading</h1>
<p class="paragraph">Some text &amp,; <b>some bold text.</b></p>
<a> Some more <i> italicized text which is not in a paragraph. </i> </a>
<a class="paragraph”>even more text &amp; <i>some italicized text.</i></p>
<a id="link" href="www.nyt.com"> The New York Times </a>

</body>
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— Scraping the web | HTML basics <html>

<head>
<title>Page title</title>

</head>

HTML BASICS <body>

<h1 id="first">A heading</h1>
<p class="paragraph">Some text &amp; <b>some bold text.</b></p>
<a> Some more <i> italicized text which is not in a paragraph. </i> </a>
<a class="paragraph”>even more text & mp; <i>some italicized text.</i></p>
<a id="link" href="www.nyt.com"> The New York Times </a>

</body>

A heading

Some text & some bold text.

Some more italicized text which is not in a paragraph. even more text & some italicized text.

The New York Times

This looks shit. Why? = No CSS (cascading style sheet)
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— Scraping the web | HTML basics

CSS

<!DOCTYPE html>

<html>
<head>
<style>
(’;1 {color: blue;} 4‘\
p {color: red;}
a.paragraph {color: pink;}
#link {

color: black;
font-family: courier;

}
\ </style> )
</head>
<body>
<body>
<hl id="first">A heading</hl>
<p class="paragraph">Some text &amp; <b>some bold text.</b></p>
<a> Some more <i> italicized text which is not in a paragraph. </i> </a>
<a class="paragraph'">even more text &amp; <i>some italicized text.</i></p>
<a 1d="1ink" href="www.nyt.com"> The New York Times </a>
</body>
</html>
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— Scraping the web | HTML basics

CSS

A heading

Some text & some bold text.
Some more iralicized text which is not in a paragraph.

The New York Times
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Scraping the web | HTML basics

CSS

— Responsible for the “styling” of the page
— Useful for us, since we can use these tags to grab content
— Intro to the basics of CSS selectors in R script
— Do we need to go inside the document all the time? — HELL NO
— Selectorgadget to the rescue
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Scraping the web | HTML basics

[PLACEHOLDER VIDEO DEMONSTRATION SELECTORGADGET]
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Scraping the web | Dynamic content

ENOUGH FOR STATIC SITES

— Caveat: not all of these sites are as “basic” static pages
— Challenges you might encounter:
— Dynamic content (Javascript)
— Authentification
— Captchas (making sure there is a human in front of the screen)
— All these things might be above rvest's capabilities
— Solution: we control a browser via code — selenium
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Scraping the web | Dynamic content

[PLACEHOLDER VIDEO DEMONSTRATION SELENIUM]
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— Scraping the web | what’s next

NEXT TIME

— Ethics
— How we do this in R/Python
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