Unstructured data

Scraping and data cleaning
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How to find data

*There 1s no secret way!
Search and search and search
*Talk to other people

*Visit websites



stealing (??) data from
the 1nternet
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from playwright.async_api import async_playwright

# Start Playwright

playwright = await async_playwright().start()

browser = await playwright.chromium.launch(headless=False)
page = await browser.new_page()

# Navigate to the URL
await page.goto("https://www.tdlr.texas.gov/LicenseSearch/")

Notebook []

BT Vv s F

% Python 3 (ipykernel) O

import pandas as pd

# Wait for the results to be visible after form submission
await page.wait_for_selector("table")

# Scrape table rows
rows = await page.query_selector_all("table tr")

data = []
for row in rows:
cells = await row.query_selector_all("td")
if len(cells) > 0:
license_name = await cells[@].inner_text()
expiration_date = await cells[1].inner_text()
icance holder = await cells[2].inner_text()

Open JupyterLab

df = pd.DataFrame(data)
df.head()




HTML

the language that all web
sites are built with
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N1>T
N2>T

N3>A

N1s 1S a headline</h1>
N1s 1S a smaller headline</h2>

nd an even smaller headline</h3>



This is a headline

This is a smaller headline

And an even smaller headline



<h1>This 1s a headline</h1>

<h2>This 1s a smaller headline</h2>
<h3>And an even smaller headline</h3>
<p>This 1s a paragraph</p>
<img src=“photo. jpg”>
<p>This 1s a paragraph with
<a href=“google.com”>a link</a></p>
<div>This 1s ANYTHING</div>

<div>Anything! Anything in the world</div>




This is a headline

This is a smaller headline

And an even smaller headline

This 1s a paragraph

This 1s a paragraph with a link

This is ANYTHING
Anything! Anything in the world



<h1>An 1incredible story</hi1>

<p>By J. Soma</p>

<p>This is the start of the story.</p>
<p>It is an amazing story!</p>

<p>”It’s incredible,” said the source.</p>
<p>An editor agreed: “it’s true!”</p>
<p>Additional reporting by Mulberry the fat
mean cat</p>

<p>Edit: An earlier version said “Jonathan”
Soma</p>



An incredible story

By J. Soma

This 1s the start of the story.

It 1s an amazing story!

”It’s incredible,” said the source.

An editor agreed: “it’s true!”

Additional reporting by Mulberry the fat mean cat

Edit: An earlier version said “Jonathan” Soma



<h1>An 1incredible story</hi1>

<p>By J. Soma</p>

<p>This is the start of the story.</p>
<p>It is an amazing story!</p>

<p>”It’s incredible,” said the source.</p>
<p>An editor agreed: “it’s true!”</p>
<p>Additional reporting by Mulberry the fat
mean cat</p>

<p>Edit: An earlier version said “Jonathan”
Soma</p>



<h1>An 1incredible story</hi1>

<p 1d=“byline”>By J. Soma</p>

<p>This 1s the start of the story.</p>

<p>It is an amazing story!</p>

<p>”It’s incredible,” said the source.</p>
<p>An editor agreed: “it’s true!”</p>

<p class=“additional”>Additional reporting by
Mulberry the fat mean cat</p>

<p class=“correction”>Edit: An earlier version
said “Jonathan” Soma</p>



<h1>An 1incredible story</h1>

<p>This is the start of the story.</p>
<p>It is an amazing story!</p>

<p>”It’s incredible,” said the source.</p>
<p>An editor agreed: “it’s true!”</p>

<p class=“correction”Edit: An earlier version said “Jonathan”
Soma</p>



<p>

y .
additional
Y headline author |text reporting corrections
Anincredible story |ByJSoma |Blah blah blah blah |Additional reporting by Edit: An earlier version
Mulberry the fat meancat |[said “Jonathan” Soma

<h1>An incredible story</h1>

class=“additional”
<p>This is the start of the story.</p>
<p>It is an amazing story!</p>
<p>”It’s incredible,” said the source.</p>
<p>An editor agreed: “it’s true!”</p>

<p class=“correction”>Edit: An earlier

. ' Class=ucorrection»
version said “Jonathan” Soma</p>



Let’s see 1t on
the internet!
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@®LIVE VP pick Walz to speak as
Democrats deploy star guests
The Minnesota governor will run alongside

presidential nominee Kamala Harris for
November's US election.

Divers find five bodies in wreck of
Sicily yacht

: ” A

BlBjC!

Home News Sport Business Innovation Culture Travel

Earth Video Live

Three things the Democrats have avoided so
far at the DNC

What they have tried to avoid says as much about their weaknesses as what they choose
to highlight, writes Anthony Zurcher.

2hrsago | US&Canada

¢ Day three of Democratic Convention features party's rising stars

B H e ® n R )

Gaza nurse says whole family,
including quadruplets, killed in air

nd six children were

Andrew Tate held overnight after
police raid homes in Romania

The internet personality and his brother have
been remanded in custody as part of a probe
into new allegations.

44 mins ago | Europe

Ancient ocean of magma found on
Moon south pole

The findings are from India's historic
Chandrayaan-3 mission that landed on the
Moon's south pole.

6 hrs ago | Science & Environment

P German Navy blasts out Darth
Vader theme on Thames
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What i
Will pea a column Of datg?

Andrew Tate held overnight after
police raid homes in Romania

been remanded in custody as part of a probe

[ The internet personality and his brother have
into new allegations.

44 mins ago ‘ Europe

—



@LIVE VP pick Walz to speak as
Democrats deploy star guests

The Minnesota governor will run alongside
presidential nominee Kamala Harris for
November's US election.
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Computers don’t see like us
(usually), we need to see

HTML code




Right click (or
command+click)

and Inspect

korg kross ‘6= P 3
Eﬂfﬁ/‘/% pen LinkK In New |a

Open Link in New Window
Open Link in Incognito Window

Save Link As...
Copy Link Address

Copy
Copy Link to Highlight
Search Google for “¥ 28,000 korg kross61 EtEREEELS > &="
Print...
YUCKY#& Translate Selection to English
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?
what sof tware:

All Images Videos News Books Web Finance

Scraping libraries

From sources across the web

a Selenium v

- — .-‘;‘?5'9 L-._;:s'
Lxml v 43 Requests

Ronnocke

* Playwright v . Puppeteer

zggws  ZenRows S.L. v — Cheerio

utiftg.;) Beautiful Soup

Tools
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fo)

Jo

5 Scra Scrapy

h{@‘ MechanicalSoup

MechanicalSoup

. e




[-] Swingbiter 70 points 2 years ago

Cdlill LINCE Dg LT CICTTICT] 1l DU ) d WE) -

[-] coventous 22 points 2 years ago
H i ml -
I recommend cherlin- : and Seleniuit-{; .o
int 2 years a9° utifulSoup @ .
-] NerdvanaNC 1 poin rstand‘ng HTML, then Bea aeveropers test their
Wi o

ning and unde ocoogle for that. Oh and bonus tip, there's (official?)

Dc Look into lear ome/etc) which made me very happy (I like Docker!)

[-] luizvaz

12 points 2 years ago

From my own research, ry

to N away from Seleni - o
ol, I could Scrap Facebook withoyt getting ?:,T-.;Zhe right direction is CDP (Chrome Develnnare ..

all links = soup. N [-] ned334

5 points 2 years ago this
Google "Selenium find_element(By.XPATH, '/XPATH/")"

3 points 2 years 2g° All elements have an XPath that you can copy from chrome by
ge built in m Inspect -> right click on code block -> copy full Xpath.

. its am i
o with scrapy; it Scraping solved
e-RES repo

Do python
-1 riisen
for small projects U
for bigger projects 9

v
urce embed save sa

Bea odule req

Reg
P.S.

permalink source embed save save-RES report reply hide child comments

permalink source embed save save-RES report reply




Selenium 1s garbage!

..but BeautifulSoup
can’t scrape all sites.



@ Amazon.com : rubber ducks

€ >

Top discounts for you

X 4+

Continental Grand Prix

5000 Rennrad Faltreifen //
28-622 (700x28C)
Yok A Koy 85

400+ viewed in past month
$66.00

vprime FREE Delivery Friday,
Aug 23

Bulk savings to consider

Chochkees Asso
Ducks Toy Duckies for Kids
and Toddlers, Bath Birthday
Baby Showers Classroom,...

kA oy 1,155

Wink Super X-Large Ultra
Thin Lubricated Latex

Condoms, Premium Latex
for Smooth and Natural...

) 0 & & @ ‘@]

100+ viewed in past month
$14.99 ($0.30/Count)
prime FREE Delivery Friday,
Aug 23

SSPCS

Rubber Ducks Jeep Ducking
(50 Pack) - Rubber Duckie...

* ook A ofr 982

100+ viewed in past month

in Bulk, 50-Pack Assorted
Mini Duckies Toy for
Ducking Cruise Ships, 2"...
ok Ak ofy 328

5K+ viewed in past month

$24.99

~prime Overnight by 8:00
AM

Set, Mini Colorful Rubber
Duckies Bath Toy for

Child,Float & Squeak Tiny...

R A&y 763

C 25 amazon.com/s?k=rubber+ducks&crid=126R7EQI3ZJ1A&sprefix=rubber+ducks%2Caps%2C268&ref=nb_sb_noss_1

R

Page 1 of 3
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50 Pack Rubber Ducks in
Bulk, Jeep Ducks for
Ducking, Assorted Rubber
Ducks Jeep Ducking, Bab...

Yo Ak oy 569

4K+ viewed in past month
$21.89

~prime Overnight by 8:00
AM

Bulk, Jeep Ducks for
Ducking, Assorted Rubber
Ducks Jeep Ducking, Bab...

Y W & 7 569

ArtCreativity Assorted
Rubber Ducks Jeep Ducking
(100Pack) - Rubber Ducki...
Yok doke oy 982

700+ viewed in past month

Limited time deal

$39.98

List: $49:99
vprime Today by 10:00 PM

Ducks: Fun Unique Military-
Inspired Bath Toys for Jeep
Ducking or Play - 2 inches
800+ viewed in past month

Kicko Assorted Rubber
Ducks with Mesh Bag - 50
Ducklings, 2 Inch - Jeep

Ducks for Kids, Baby Bath...

Yok A Aoy 2,543

2K+ viewed in past month
$28.99

vprime FREE Delivery
Saturday, Aug 24

Bulk, Jeep Ducks for

Ducking, Assorted Rubber
Ducks for Jeeps, Bath Toy...

Yt A& oy 569

290PCS

i A S o

Glitter Rubber Ducks in
Bulk - (Pack of 50) Assorted
2-inch Duck Toys for Baby
Shower Rubber Duckies,...

1. 8.8 .8 ¢ &V
1K+ viewed in past month
$26.79
~prime Today by 10:00 PM
LY
Page 10of 7

Glitter Rubber Duck Toy
Assortment Duckies for
Kids, Bath Birthday Gifts...
i %Koy 1,004
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bTDI-R TEXAS DEPARTMENT OF LICENSING & REGULATION

TEXAS DEPARTMENT OF
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TDLR License Data Search (Active Licenses only)
Search Help | Download License files | Download Other | Questions/Comments

Inquire by License Type Inquire by License #
[Choose One (Optional) , vl | (Numeric only)
Inquire by Expiration Date

l | (mmddyyyy)

Inquire by Name (Last, First) or by Business Name

! I

Inquire by Location (City)

[Choose One (Optional) | Type the first letter to scroll down.
Inquire by County
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Inquire by Zip Code

L ]

| Search || Reset |
If license not found, please contact Customer Service at 800-803-9202

Data last updated: 8/21/2024 06:01
Bookmark This Page

Some sites need interaction



Playwright enables reliable end-to-end testing
for modern web apps.

[ GET STARTED }




Playwright 1s perfect!
But! It’s new, SO
ChatGPT 1sn’t very good
at it. But! We try.



Playwright + ChatGPT +
pasting samples of HTML

infinite scrapers 39



“WriteSNg. scraper for these search results:”

-b view-source:https://www.tdlr X + v

_ g @

iew-source:https://www.tdIr.texas.gov/Lic.. & Yt § O =

<font face="arial,helvetica" size=1></font></td><tr><td eight="16" align="center" nowrap="nowrap"><font

e="arial,helvetica" size=1><font color=black>01/a ont></font></td>

arial,helvetica" size=1>WALLACE, W E</font></td>

arial,helvetica" size=1></fog

e lvetica" size=1></fol
helvetica" si OF STATE</font></td>

i =</ font></td><tr><td width="90" height="16" align="center" nowrap="nowrap"><font

o
206 | <td width="63" height="16"><
207 | <td nowrap" heigh
208 | <td nowrap" height=
208 | <td width="40" height="16"><font face="49
210 | <td nowrap="nowrap" height="16"><font face=
211 | <td nowrap="nowrap" height="16"><font face="a

212 | <td 3" height="16"><font face="arial,helv® <font color=black>02/07/2025</font></font></td>

213 | <td nowrap" height="16"><font face="arig 3" size=1>VANSICKLE, MICHAEL</font></td>

214 | <td nowrap" height="16"><font fac Ve ize=1></font></td>

215 | <td 0" height="16"><font face="g4a Vetica" sizé ont></td>

216 | <td nowrap="nowrap" height="16"><fga arial,helvetica" s PSHUR</font></td>

217 | <td nowrap="nowrap" height="16" dce="arial,helvetica" size= pt></td><tr><td width="90" height="16" align="center" nowrap="nowrap"><font
218 | <td width="63" height="16", #Ce="arial,helvetica" size=1><font black>05/28/2025</font></font></td>

219 | <td " " g ><font fac arial,helvetica" size=1>WHITH® DANIEL CHARLES</font></td>

220 | <td ""16"><font face="arial,helvetica" size=1></font>%

221 | <td width="40%
222 | <td nowrap

6"><font face="arial,helvetica" size=1></font></td>
height="16"=<font face="arial,helvetica" size=1>FANNIN</font><

223 | <td ng rap" height="16"=<font face="arial,helvetica" size=1></font></td><tr><T% 190" height="16" align="center" nowrap="nowrap"><font
224 63" height="16"><font face="arial,helvetica" size=1><font color=black>09/21/20% ont></font></td>
owrap="nowrap" height="16"><font face="arial,helvetica" size=1>BRAUN, THOMAS K SR</fo d>
U nowrap="nowrap" height="16"><font face="arial,helvetica" size=1></font></td>

<td width="40" height="16"><font face="arial,helvetica" size=1></font></td>
228 | <td nowrap="nowrap" height="16"><font face="arial,helvetica" size=1>TITUS</font></td>
229 | <td nowrap="nowrap" height="16"><font face="arial,helvetica" size=1></font></td><tr><td width="9@" heig
3" height="16"><font face="arial,helvetica" size=1><font color=black>05/07/2025</font></font><
nowrap" height="16"><font face="arial,helvetica" size=1>TURNER, DANIEL S</font></td>
nowrap" height="16"><font face="arial,helvetica" size=1></font></td>
Q0" height="16"><font face="arial,helvetica" size=1></font></td>
234 <td nowrap="nowrap" height="16"><font face="arial,helvetica" size=1>COLLIN</font></td>
235 | <td nowrap="nowrap" height="16"><font face="arial,helvetica" size=1></font></td><tr><td width="90@" height="16" align="cel y nowrap="nowrap"><font
235 | <td width="63" height="16"><font face="arial,helvetica" size=1><font color=black=12/13/2024</font></font></td>
237 <td nowrap="nowrap" height="16"><font face="arial,helvetica" size=1>WILSON, ERIC PAUL</font=</td>
238 | <td nowrap" height="16"><font face="arial,helvetica" size=1></font></td>
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e Start URL

* Forms to fill out (optional)

e “Rows” of our spreadsheet
 Pagination/”next” pages (optional)
* A magical prompt
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First, sit and relax

and read the notes
while watching me
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Now open a new notebook
and you try!



In [*x

'playwright codegen

S7 [suumo] RFRBTREROT X +

v
« > C °3 suumo.jp/jj/chintai/ichiran/FR30 005I?sc=13101&ar=030&bs=040&sd=1&ta=13&ts=1&page=2 Dk ¢ Jo O &
@ O 450 225 B saen [E-CAed
in Jupyter
Run 1 el ERRERBTREK THH Y2 ORBRRLET BRB5, SUUMO(A—E) EEOYHHER
suumo} £EA @z  wvyavERS —FRTERS =<3 y7A—LTB FD EEVOREB .‘
iy on S
= = |
23 i L . b
2R BesNARIES n FE BHE FE h EXEE @ 0 @ Playwright Inspector
\‘ Record | TR @ ab, & o> Target: Library Async = O
<EhEE - EEYA b SUU >ﬁﬂ>fﬁﬂ@> XD TV Yy g YRR T EITRIR> > - i
~ | 1 import asyncilo
| 2 import re
HRER ‘ vy: > ﬁﬁﬁ% (2/\°—¢)) <§BEZ;‘&L:§ 3 from playwright.async_api import Playwright, async_playwright, expe
|

r 1) 719988").nth(2) \

@ U S e b rOW S e r ERE S Elc TR T REREL N %

async def run(playwright: playwright) —> None:

browser = await playwright.chromium.1aunch(headless=False)
context = await browser.new_context()
page = await context.new_page()

Ea By EIRRT WEZE LRI await page.goto("https://suumo.jp/jj/chintai/ichiran/FR301FC005
11 await page.get_by_role("link", name:"ﬁ\’\").click()
N 12
19,988+ |
14 await context.close()
15 await browser.close()

 Fxv7 L it

sync def main() -> None:

acunec with scunc Alosniriaht () ac nlavnariahts

br Log

[ 2054

2068 2078




YIA—bFD HD Python

R Library
aee | Pytest |
@ Record Targel ==

Java
JUnit
sync_api import Playwright, ¢ Library
4 Node.js
3 Library
6 async def run(playwright: Playwright) —> None!
7 browser = await playwright.chromium. launci Test Runner
8 context = await browser.new_context() NET C#
9 page = await context.new_page() MSTest
10 await page.goto("https://suumo.jp/jj/chinf NUnit
11 await page.get_by_role("1link", name="RA" )
12 Library
13 B
14 await context.close()
15 await browser.close()
16
17

18 async def main() -> None:

10 Aevine vaith acvunece nlawvnaraicnh+ (Y A nl-awvnarinhts




stealing data from the
internet for fun
(and investigations!)
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