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Mini Review - Where Does Data Come From?

REVIEW

Web scraping is the process of automatically extracting data from
websites using code.

Here is the order | go through when | want data from a website:

1 Is there an official APl or a download button?

2 |s the page loading its data as JSON behind the scenes?

3 Is the data right there in the HTML? (requests and
BeautifulSoup)

4 Only as a last resort: drive a real browser with code.



Mini Review - Ethics of Web Scraping
REVIEW

Just because you have access to a website's data doesn’'t mean you are
allowed to scrape it.

Two things to check before you scrape

1 The Terms of Service. Search it for “scrape”, “crawl”, “robot”,
or “automated"”.

2 The robots.txt file. It tells automated programs which parts of
the site they should stay out of. It is not a law, it is a request, but
an ethical scraper follows it.

Always cite the source of your data and request data at a reasonable
rate.



Mini Review - HTML and Beautiful Soup

REVIEW

<div class="product" id="pl">
<h2 class="title">Book One</h2>
<span class="price">$19.99</span>
<a href="https://example.com/bookl"
class="buy-link">Buy</a>
</div>

e _find() returns the first matching element.

® .find_all() returns a list of all matching elements, so you
usually loop over it.

® BEWARE! Beautiful Soup uses class_ with an underscore.



Mini Review - A Real Static Page

REVIEW

page = requests.get(URL) # 200 means it worked
soup = BeautifulSoup(page.text, "html.parser")

results = soup.find(id="ResultsContainer")
job_cards = results.find_all("div", class_="card-content")
print (len(job_cards)) # 100

Then loop over the job cards and find the title, company, and location
inside each one.

Shortcut for tables: pd.read_html



Mini Review - Static vs. Dynamic Websites

REVIEW

® Static websites send the full content in the HTML. What you see
in the browser is in page.text.

® Dynamic websites send a mostly empty page, then JavaScript
goes and gets the data and adds it to the page.

len(static_soup.find_all("div", class_="quote")) # 10
len(dynamic_soup.find_all("div", class_="quote")) # 0

Beautiful Soup can't find what isn't there.



Mini Review - Finding the Hidden JSON

REVIEW

Developer tools, Network tab, Fetch/XHR filter, reload, click a
request, look at the Response.

while True:
response = requests.get(URL, params={"page": page_num})
data = response.json()
all_quotes = all_quotes + datal'quotes']
if not datal['has_next']:

break
page_num = page_num + 1
time.sleep(1) # wait one second before asking again

quotes = pd.json_normalize(all_quotes)



Mini Review - Data Management and Ethics

REVIEW

® Data management: collecting, storing, organizing, maintaining,
and using data efficiently and securely.

® Data ethics: the moral principles guiding how data is collected,
used, shared, and interpreted.

® FAIR: Findable, Accessible, Interoperable, and Reusable.



Where Data Comes From

ASK
You want every book price
from an online bookstore.
What do you check before

you write any code?

Hint. Is there an easier way in than scraping? Does the site have rules?



Where Data Comes From

ANSWER

You want every book price from an online bookstore. What do you check

before you write any code?

® |s there an APl or a download button? Then use it and skip
scraping.

® What do the Terms of Service and /robots.txt say?

® |s the data in the HTML, or does JavaScript load it later? Check

the Network tab.



Reading HTML

ASK

Why do we search by class,

and not just by tag?

Hint. A real web page has hundreds of div tags. Are they all books?



Reading HTML

ANSWER

Why do we search by class, and not just by tag?

® A real page has hundreds of divs and spans doing layout.
® The class says what the thing IS: a book, a price, a title.

® Find the class in the Elements tab, then use class_= in Beautiful
Soup.



Reading HTML

ASK
Your scraper worked last month.
Today it crashes with:
AttributeError: 'NoneType' object

has no attribute 'text'

Hint. What does find give back when it finds nothing?



Reading HTML

ANSWER

Your scraper worked last month. Today it crashes with 'NoneType' object has
no attribute 'text’

® find gave back None: nothing on the page matched.
® Most likely the website changed, eg. renamed a class.

® Open the developer tools again and compare. Scraping code needs
maintenance.



Hidden JSON

ASK

Why is getting the JSON

easier than scraping the HTML?

Hint. What did the fake-jobs HTML need before it was a DataFrame?



Hidden JSON

ANSWER

Why is getting the JSON easier than scraping the HTML?

® The data is already organized: no tags, no classes, no .strip(Q).

® You skip searching for tags and classes, so there is less code that
can break.

® But it is not an official API. It can change any day, and the terms
still apply.



Hidden JSON

ASK
The JSON says
"has next": True.
How do you get every page,

and stay polite?

Hint. You do not know how many pages there are until you get there.



Hidden JSON

ANSWER
The JSON says has_next: True. How do you get every page, and stay polite?

® | oop, adding one to page each time.
® Stop (break) when has_next is False.
® Put time.sleep(1l) in the loop so you are not hammering the site.



Ethics and Data Management

ASK
Every post on a website is public.
You scrape every post one person
wrote over five years.

Is that okay?

Hint. Think about aggregation. Did the person share THIS?



Ethics and Data Management

ANSWER

Every post on a website is public. You scrape every post one person wrote

over five years. Is that okay?

® Fach post is public, but all of them together is a profile the person

never shared.
® That is aggregation: combining data can reveal things no single

piece does.
® Ask: did they expect this? Who could be harmed? Do | need all of

it?



Ethics and Data Management

You share a dataset you scraped
for your final project.
What does someone need from you

to reuse it?

Hint. Go through the letters in FAIR.

ASK



Ethics and Data Management

ANSWER

You share a dataset you scraped for your final project. What does someone
need from you to reuse it?

® A clear file name, a README that says what each column is and
how you collected it.

® \Where it came from: a citation for the website and the date you
scraped it.

® A standard format (.csv) and a license that says what they are
allowed to do.



Data Science Interview Practice

INTERVIEW

What is selection bias,

and how do you avoid it?



Data Science Interview Practice

INTERVIEW

What are some ways to handle missing data,

and which do you prefer?



Questions?

Questions?



