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Description

Web scraping, crawling and API are the first step to retrieve information to use for 
analysis and to start a new business.


In this tutorial I'll show you how to use python to set up scraping and crawling 
processes, how to simulate users navigation and browser behavior with a ghost browser 
and how to hook up and use data APIs. I will also try to explain the technical and ethical 
aspects that we have to consider when we approach these kinds of challenges..


You are provided a git repository (https://github.com/mauropelucchi/europython2021) 
with:


- Jupyter notebooks


- Slides


During this training we will use Google Colab 

https://github.com/mauropelucchi/europython2021
https://github.com/mauropelucchi/europython2021


Mauro Pelucchi

I am a senior data scientist and big data engineer responsible for the 
design of the "Real-Time Labour Market Information System on Skill 
Requirements" for


I currently works for


My main tasks are related to machine learning modelling, labour market 
analyses, and the design of big data pipelines to process large datasets of 
online job vacancies.


In collaboration with the University of Milano-Bicocca, I took part in 
many research projects related to the labour market intelligence systems.


I collaborate with the University of Milano-Bicocca as a lecturer at the 
Master Business Intelligence and Big Data Analytics and with the 
University of Bergamo as a lecturer in Computer Engineering.



• Data ingestion patterns

• Scraping vs crawling

• How to build a dataset from web data

• Introduction to phantom browsers

• CSS Selector

• Scraping hands-on with Selenium

• Ethics

Agenda



Data ingestion 
pattern

Big Data was initially created to 
serve as storage for all raw data, 
with access to any kind of 
historical information always 
available for corporations.


Over time, Big Data distributions 
became more and more effective, 
not only at ingesting and scaling 
the data, but also providing data 
processing capabilities for 
stored and real-time data.



Ready for a Challenge? 

What is web scraping?


A. Cleaning fake news from social media


B. Extracting structured content from a web page 
through a programme


C. Finding offers online


D. Cleaning out your garage



Scarping vs 
Crawling

A web crawler (spider) is an 
Internet bot that systematically 
browses the World Wide Web, 
typically for the purpose of Web 
indexing (web spidering). Web 
search engines and some other 
sites use Web crawling or spidering 
software to update their web 
content or indices of others sites' 
web content.


The crawler navigate through a 
given website and typically store 
all data.



Scarping vs 
Crawling

A web scraping tool is a technology 
solution to extract data from web 
sites, in a quick, efficient and 
automated manner, offering data 

in a more structured 
and easier to use format.


Web scrapers simulate human 
exploration of the World Wide Web 
by either implementing low-level 
hypertext transfer protocol or 
embedding suitable Web browsers. 



Web Scraping, main tasks

● Internet: most data is unstructured


● Identifying pages


● Understanding their structure


● Navigating (e.g. browsing a list of results)


● Structuring the data collection


● Associating a structured field with a portion of the page


● Building a structured dataset



Why?



• For research (academic, marketing, ...)

• Data are not available in structured format, no database 

exists

• Multiple sources


• For business/eCommerce

• Market Analysis

• Product & Price Comparison

• Online reputation


• For Marketing/CRM

• What do they say about me (public opinion)? 

• Where is the market moving?

• What do the media think (e.g. scraping newspaper articles)?

• Better target ads for customers

• Detect Fraudulent Reviews


• ...



Tools

● Visual crawling and scraping tools


● Import.io www.import.io


● Mozenda https://www.mozenda.com


● Octoparse www.octoparse.com


● Framework


● Nutch and Solr http://nutch.apache.org/


● HTTrack www.httrack.com


● Stormcrawler


● Custom code


● JSOUP www.jsoup.org (Java), SCRAPY https://scrapy.org (Python)


● BeautifulSoup https://pypi.org/project/beautifulsoup4/ (Python)


● Selenium https://www.selenium.dev/

http://www.import.io
http://nutch.apache.org/
http://www.httrack.com


https://github.com/mauropelucchi/europython2021

https://github.com/mauropelucchi/europython2021




The browser
The browser = The best way to surf the Internet


Open a web page 


—> https://www.indiegogo.com/explore/all?
project_type=campaign&project_timing=all&sort=trending

https://www.indiegogo.com/explore/all?project_type=campaign&project_timing=all&sort=trending
https://www.indiegogo.com/explore/all?project_type=campaign&project_timing=all&sort=trending


Web browsers use HTML (HyperText 
Markup Language) to display web pages.


HTML


• Is composed of elements: TAG


• Each element has a start tag <element> 
and a closing tag </element>


• Each element can have an ID, which 
should be unique per page


<element id="ads"> </element>


• Classes: used to categorise elements and 
apply styles. There may be many elements 
with the class “my_class". 


<element class = “my_class”>


</ element>



How can I view the structure

of the web page?



Developers 
Tools

Google Chrome


Menu> More tools> Developers tools



<a href=“www.google.it”>Google</a>

Start End

TextAttribute





CRTL+F



.discoverableCard-title



Techniques - XPATH
XPath is a syntax for defining parts of an XML document.


XPath uses path expressions to navigate in XML documents.

<bookstore>


<book category="cooking">

  <title lang="en">Everyday Italian</title>

  <author>Giada De Laurentiis</author>

  <year>2005</year>

  <price>30.00</price>

</book>


<book category="children">

  <title lang="en">Harry Potter</title>

  <author>J K. Rowling</author>

  <year>2005</year>

  <price>29.99</price>

</book>


…

/bookstore/book/title

Everyday Italian

Harry Potter

https://www.w3schools.com/xml/xpath_examples.asp

https://www.w3schools.com/xml/xpath_examples.asp




Techniques - CSS Selector

https://www.w3schools.com/cssref/css_selectors.asp

In CSS, selectors declare which part of the markup a style applies to by 
matching tags and attributes in the markup itself.



26

Class

div.discoverableCard-title

Element



ID

script#Cookiebot

Element



discoverable-card > div > a

By parent relation



Ready for the challenge? 

How can I select all titles in the list?


A. List > Title 


B. table > td


C. discoverable-card


D. discoverable-card > .discoverableCard-title 


E. discoverable-card .discoverableCard-title



Store information to CSV,

database, …4

   Parse the downloaded file2

Web site

es. Indiegogo, …      Download contents of page1

Clean and extract data3

HTML

Document (DOM)

XPATH, CSS Selector

Structured Data



Store information to CSV,

database, …4

   Parse the downloaded file2

Search Form

(eg. All the projects 

in Indiegogo)

     Download contents of page1

Clean and extract data3

HTML

Document (DOM)

XPATH, CSS Selector

Structured Data

Web Page

(es. Detail page)

Links



Inspecting a website
https://www.indiegogo.com/explore/all?project_type=campaign&project_timing=all&sort=trending

https://www.indiegogo.com/explore/all?project_type=campaign&project_timing=all&sort=trending


Inspecting a website

discoverable-card



Inspecting a website

.discoverableCard-title



Inspecting a 
website

.discoverableCard-category



Inspecting a 
website

.exploreMore



Recap
Link


discoverable-card a [href]

Title

.discoverableCard-title

Description

.discoverableCard-description

Category

.discoverableCard-category



BeautifulSoup
A toolkit for dissecting a 
document and extracting what 
you need.

https://www.crummy.com/software/BeautifulSoup/bs4/doc/

pip install --user  beautifulsoup4  

pip install --user  requests

pip install --user  tqdm

https://www.crummy.com/software/BeautifulSoup/bs4/doc/


Selenium
Selenium is a portable framework for testing web applications.



Scraping with 
Selenium

https://www.selenium.dev/

https://www.selenium.dev/


Are you ready?

https://bit.ly/3Bvuq43

https://bit.ly/3Bvuq43


JSOUP



Scrapy
pip install scrapy

scrapy startproject zalando

scrapy shell <url>

scarpa crawl zalando -o file.csv 

https://docs.scrapy.org/en/latest/intro/tutorial.html

https://docs.scrapy.org/en/latest/intro/tutorial.html


Ethics





Ethics

● Some websites do not like scraping. Why?


● Increase load on web servers


● Private websites


● Dynamic websites


● Data ownership


● It is important to "be recognised


● No fraudulent behaviour (e.g. we insert a sleep(x) in our scripts)


● Notify


● Ask for the data (are we sure it is not already available in a structured format?)


● Always check API policies


● Limits


● Rate


