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Strojoveé zpracovani a analyza textovych dat

Jakub S&avnicky



Obsah

- Textove data
- Web scraping
- Modelovy priklad 1
- Modelovy priklad 2
- Samostatna praca

P ——

(G I e
—

—



Text

- Textove data v dnesnej dobe internetu su vsade
- google
- wikipedia
- socialne siete
- Clanky
- féra

- Typ zdroja dat
- Strukturovany (tabulka, databaza)
- neStrukturovany (kus textu)
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Textové vyhladavanie

Chcem najst’ knihy, ktoré napisal Tolkien.

- Strukturovany zdroj - Nestrukturovany zdroj
- v DB dotaz: - funkcia Find
“SELECT * FROM books WHERE - na webe: google search
author_name = ‘J.R.R. Tolkien™ “J.R.R. Tolkien books”

- v Exceli filter

- vysledky exaktné podla povahy DB - problemy: jazyk, seémantika, preklepy,
interpunkcia, diakritika, ...

—
—

D

(QED I e

e ——
e



Ziskavanie textu z online zdrojov

- Kopirovanie a vlozenie
- Stiahnutie (r6zne formaty)

Vyuzitie aplikacného rozhrania pre stahovanie dat (API)
- Facebook, Twitter, NASA, reddit, ...

HTML (Hypertext Markup Language)

- Standard pre tvorbu webovych stranok a aplikacii
- obsahuje data vo forme textu — dokument
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HTML

- Hypertextovy znackovaci jazyk

- V pozadi webovych stranok je vzdy nejaka forma HTML
- Komunikacia s webovym serverom

Uzivatel

Zada URL

Webovy prehliadac

Posle dotaz

T

Vrati prislusny HTML kod

>

Server
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https://www.draw.io/?page-id=D_7HKlBvJdGnXUpNO22W&scale=auto#G1A6ukcWM40YEiJtWQhBJPNwJCD20cFlya

HTML

- Webovy prehliadac preklada HTML do vizualnej podoby
pomocou HTML tagov

- <head>, <title>, <body>, <h1> az <h6>, <p>, <a>, ...
- Portal Matematicka Biologie

*https://en.wikipedia.org/wiki/HTML
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http://www.matematickabiologie.cz/
https://en.wikipedia.org/wiki/HTML

HTML

- HTML dokument je strukturovany
- Text v HTML tagoch nemusi byt strukturovany

Vedie na strojové spracovanie textu z online zdrojov s cielom
ziskat’ strukturovanu podobu dat.

P ——

(G I e
—

—



Web scraping

- Strojova technika extrahovania informacii z webovych stranok
prostrednictvom HTML kodu
- Vhodny pre:

- velké mnozstvo dat

- data z viacerych stranok
- opakovanie v Case
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Scraping vs. crawling

- Web scraper - Web crawler
- program, ktory pomocou dotazov - program, ktory systematicky prechadza
na server ziska data a nasledne si ich mnozinu webovych stranok typicky
ulozi bokom za ucCelom indexovania
- bez prehliadaca - vedie na skumanie struktury webu
- vedie na parsing a text mining a mapovanie obsahu

*https://en.wikipedia.ora/wiki/\Web _scraping *https://en.wikipedia.org/wiki/\Web crawler
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https://en.wikipedia.org/wiki/Web_scraping
https://en.wikipedia.org/wiki/Web_crawler

Pravne normy a etika

- Scraping - vSeobecne negativny pohlad
- 8eda zdna, no nie je nelegalny — dotykaju sa ho r6zne zakony
- stranky verejné — data verejné ?
- business, sukromné ucely, vyskum, edukacné aktivity, ...

- Pravidla

- reSpektovat podmienky pouzitia a tzv. “robots.txt” subor (priklad 1, priklad 2)

- reSpektovat autorské prava (copyright infringement)

- s datami nakladat legalne

- nezatazovat server (frespass to chattels)

- vzdy sa mOzete opytat na povolenie autorov webu

- v pripade zverejnenia vystupu — agregovat, neduplikovat, nepredavat a uviest zdroj

- Etika
- nepriame odhalenie niekoho osobnej identity
- nepriame odhalenie niekoho know-how
- zniZzovanie vynosov stranok z reklam
- znehodnotenie Statistik google analytics

*https://www.researchgate.net/publication/324907302 Legality_and Ethics_of Web_Scraping
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https://corporate.yp.ca/en/legal-notice/terms-of-use-agreement/
https://www.google.com/robots.txt
https://www.researchgate.net/publication/324907302_Legality_and_Ethics_of_Web_Scraping

Google

Crawling, scraping, spracovanie, indexacia, vypisovanie
vykopirovanych informacii ...

- Googlebot — crawler, ktory neustale prechadza weby

- Ma ciefovy URL list, ktory sa v Case meni

- Obsah stahuje a predklada dalsim sluzbam na spracovanie
a indexaciu

Respektuje robots.txt a vyuziva aj sitemap.xml

Je to etickeé a v sulade so zakonom?

*https://www.qgdata.in/blog/seo/how-google-indexes-your-website-using-googlebot
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https://www.gdata.in/blog/seo/how-google-indexes-your-website-using-googlebot

Web crawling

Scheduler

*https://en.wikipedia.org/wiki/\WWeb crawler

Queue

World Wide
Web

URLs
y

Multi-threaded
downloader

Web pages

URLs

Text and
metadata
Y
4 )
Storage
\_ Y,
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https://en.wikipedia.org/wiki/Web_crawler

Web crawling

URL domény
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https://www.draw.io/?page-id=x4BdE3mX_6dPS4C26VuW&scale=auto#G1ngbafX1TI7H572KEPog1MehxnYxI1qj2

Aplikacie

- Prieskum trhu

- Data zo socialnych sieti

- Komentare z fora

- Vyskumné ucely

- Edukacne ucely

- How a Math Genius Hacked OkCupid to Find True Love

- "l think that what | did is just a slightly more algorithmic, large-scale, and

machine-learning-based version of what everyone does on the site," McKinlay says.
Everyone tries to create an optimal profile—he just had the data to engineer one.
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https://www.wired.com/2014/01/how-to-hack-okcupid/

Technologie

- Jazyk
- python, R, PHP, JavaScript, ...

- Kniznice
- python — urllib, re, BeautifulSoup, nltk
- R —rvest, tm, stringr, tidytext
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Text mining

- Proces ziskavania novych informacii z textovych dat

- Natural Language Processing
Semantical Analysis
Frequency Analysis

Similarity Analysis

Stemming

Tokenization

Lemmatization

Parts of speech identification
Stop words list

- Vizualizacie
- wordcloud, barchart, bubblechart, network charts, dendrogramy, ...
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Text Mining

Text mining involves a series of activities to be performed in order to efficiently mine the
information. These activities are:

Preprocess

Data assemble form Data preparation Quick access and Algorithm, inference and User analysis,
difference resources and transformation search stored data information extraction Navigation

w =
QPR e

*https://www.fosteropenscience.eu/content/text-mining-101



https://www.fosteropenscience.eu/content/text-mining-101

CRISP-DM

*hitps://www.dataproduct.at/methodology.html
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https://www.dataproduct.at/methodology.html
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Modelovy priklad 1

Akéeé je zlozenie zamestnancov vo FN Brno v areali Bohunice
v zavislosti na type oddeleni, pozicii €i pohlavi zamestnanca?

- Akeé data potrebujem ziskat™?

- Kde data najdem?

- Obsahuju data vsetky potrebné informacie?
- M6zem data stiahnut a pouzit?
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Modelovy priklad 1 — postup

Ako by ste postupovali?
1. Web scraping
2. Cistenie dat
3. Strukturalizacia dat
4. Agregacia, vizualizacia

5. Kontrola, evaluacia
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Modelovy priklad 1 — data

www.fnbrno.cz
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https://www.fnbrno.cz/

Modelovy priklad 1 — scraping

https://www.fnbrno.cz/areal-bohunice-jihlavska-20/k274

|

[Ziskaj URL konkrétnej sekcie]—)[ zmena URL .../zamestnanci/... ]—)[ HTML pre X-tu stranku ](—
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https://www.draw.io/?page-id=H5IKF8WzxGr7BIreM7PE&scale=auto#G128nhVsUTCJ6M3Wn9gpHMXzO1Jg8zXJAP

Modelovy priklad 1 — technologie

- python (kniznice urllib3, BeautifulSoup, re)
- SQLite (kniznica sqlite3)

- jupyter-notebook (kniznice pandas, plotly)
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Analyza textu online

- Nastroj Voyant Tools

- Online, open-source, skolsky projekt

- Ul vo viacerych jazykoch

- Analyzy su jazykovo nezavislé (az na niektoré procedury)

- Vstup — textové dokumenty (1 a viac...)

- Vystup — interaktivny dashboard s vizualizaciami, tabulkami,
porovhaniami, ...

*hittps://voyant-tools.ora/docs/#!/quide/about
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https://voyant-tools.org/
https://voyant-tools.org/docs/#!/guide/about

Modelovy priklad 2

- eKnihy zdarma — Project Gutenberg

The Italian Cook Book The Art of Eating Well

THE ITALIAN COOK

BOOK THE ART OF
EATING WELL

MARIA GENTILE
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http://www.gutenberg.org/cache/epub/24407/pg24407.txt
https://www.gutenberg.org/

Samostatna praca

1. Vytvorte 3 skupiny

2. Vyberte si zdroj dat:

Harry Potter and the Philosopher's Stone (EN book)
- The Lord of the Rings: The Fellowship of the Ring (EN book)
- Star Wars IV, V. VI (EN subititles)

- Game of Thrones — Book One of A Song of Ice and Fire (EN book)
- Forrest Gump (EN book)

3. Pomocou online nastroja Voyant Tools “vydolujte” zaujimave
iInformacie a na zaklade vystupov “prerozpravajte” pribeh
vybraneho diela
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https://www.linguistik.uzh.ch/dam/jcr:169bff5c-ac13-457b-9acb-4fe7f1ad5cb0/Harry%20Potter%20and%20the%20Sorcerer.txt
http://www.glozman.com/TextPages/01%20-%20The%20Fellowship%20Of%20The%20Ring.txt
https://uloz.to/!L4tG0xtwZjJa/star-wars-iv-v-vi-txt
https://www.nothuman.net/images/files/discussion/2/1815b71a2e633176b1c509f3a186605b.pdf
https://english-e-reader.net/book/forrest-gump-john-escott
https://voyant-tools.org/
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