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Webpages you see in a browser ...

@ 50 YEARS OF PASCAL b4

- C A Notsecure | nenuipvb.club.tw/~ncnu/pagel.htmi W O B B O » o :

50 Years of Pascal

By Niklaus Wirth
Communications of the ACM, March 2021, Vol 64 No. 3, Pages 39-41
DOI:10.1145/3447525

In the early 1960z, the languages Fortran (John Backus, IBM) for scientific, and Cobol (Jean Sammet, IBM, and DoD)
for commercial applications dominated. Programs were written on paper, then punched on cards, and one waited a day
for the results. Programming languages were recognized as essential aids and accelerators of the programming process.

In 1960, an international committes published the language Algol 60.1 It was the first time a language was defined by
concisely formulated constructs and by a precise. formal syntax. Two years later, it was recognized that a few

N corrections and improvements were needed. Mainly, however, the range of applications should be widened, because
Algol 60 was intended for scientific calculations (numerical mathematics) only. Under the auspices of IFIP a Working
Group (WG 2.1) was established to tackle this project.
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is actually an HTML file
interpreted and formatted by software

r |:||EI Eg ™

@ 50 YEARS OF PASCAL X @ visw-sourceincnuipvbclubiw/- X +
) A Mot secure | view-sourcencnu.ipvé.club.aw/~ncnu/pagel.html hd O G m E Q = 'e' :
<HTML >

2| <HEAD>
3| «TITLE»S5@ YEARS OF PASCAL</TITLE>
4| <H1:5@ Years of Pascal</H1:

<DIV:By Niklaus Wirth

7| <BR> Communications of the ACM, March 2021, Vol. &4 No. 3, Pages 39-41 I
<BR><A HREF="https://doi.org/10.1145/3447525" :001:10.1145/3447525</4>
</DIV>

<P:In the early 19685, the languages Fortran (John Backus, IBM) for
12| scientific, and Cobol {Jean Sammet, IBM, and DoD) for commercial
1| applications dominated. Programs were written on paper, then punched on
14| cards, and one waited a day for the results. Programming languages were
15| recognized as essential aids and accelerators of the programming
18 | process.</P>

<P:In 19608, an international committee published the language Algol

68.1 It was the first time a language was defined by concisely

y 20 formulated constructs and by a precise, formal syntax. Two years later,
21| it was recognized that a few corrections and improvements were neseded.

22 | Mainly, however, the range of applications should be widened, because

23| Algol &2 was intended for scientific calculations (numerical

24 mathematics) only. Under the auspices of IFIP a Working Group (WG 2.1)

25 | was established to tackle this project.</P>

27 | £IMG

SRC="https://cacm.acm.org/system/assets/PRA3/9221,/021521 Fiverr Pascal.large.jpg?l61351423881613514237°
ALT="PASCAL'>

e T TS A

Exercise:
1. Visit a webpage, e.g., http://poet.ncnu.org/pagel .html
2. View its HTML source (by Ctrl-U)
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DETEEY You can get the HTML file by a
m Python program

# Retrieve HTML string from a URL

o fncion

from urllib.request import urlopen

sicin

url = "http://poet.ncnu.org/poem02.txt" # Universal Resource Locator

Python sees a remote file similarly as a local file.

data = urlopen(url).read() You can “read” it into a variable.

html = data.decode() Decode from bytes to str.

print(html)
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A Glance at an HTML File

<HTML>
<HEAD>
<TITLE>50 YEARS OF PASCAL</TITLE>
</HEAD>

<BODY>
<H1>50 Years of Pascal</H1>

<DIV>By Niklaus Wirth

<BR> Communications of the ACM, March 2021, Vol. 64 No. 3, Pages 39-41
<BR><A HREF='https://doi.org/10.1145/3447525">DO0OI:10.1145/3447525</A>
</DIV>

<P>In the early 1960s ...
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HTML Tags

B HTML tags normally come in pairs like <title> and </title>.

Opening tag Closing tag

Text
|

<title>50 YEARS OF PASCAL</title>

N\

A title element

Protocol Engineering and Application
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m title - page title

B hl - level 1 heading

B h2 - level 2 heading

B a - defines a hyperlink
® attributes: href

B 1mg - image
® attributes: src, alt, width, height
B ol - ordered list
B ul - unordered list
M |1 - list item

B div - defines a division so that it can be easily styled using the
class or 1d attribute in CSS.

B span - defines an inline container to be easily styled.
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118 Research Laboratory (PEARL)



s_ﬁsﬁzmﬁ»

- National 'Chi MNamniversity,

Example: page3.html

<html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Page 3</title>
<style> .blue { color:blue; }
.red { color:magenta; }
h2 { color:green; }
</style>
</head>
<body>
<h1>Good morning</h1>
<ol>
<li>Monday</li>
<li>Tuesday</li>
<li>Wednesday</li>
</ol>
<h2>A few links</h2>
<ul>
<li> <a href="http://cnn.com/>CNN</a></li>
<li><a href="http://bbc.com/>BBC</a></1i>
<hl>

<img src="http://poet.ncnu.org/run_girls.png' alt="Run! Girls" width="80%">

This is a sentence to demonstrate the span tag and the div tag.

A <span class="red">span</span> is an <span class="red">inline</span> container, while a <div class="blue">div</div> is an independent <div
class="blue">division</div>.

</body></htmI>
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Structure of an HTML File

html

title meta

Protocol Engineering and Application
120 Research Laboratory (PEARL)



Nationall@hi NanjlWniversityg

Structure of an HTML File

<HTML>

<HEAD>

<TITLE>50 YEARS OF PASCAL</TITLE>.' .

</HEAD> . ' Most of the time,
we don’t need the

<BODY> whole file.

<H1>50 Years of Pascal</H1>

<DIV>By Niklaus Wirth

<BR> Communications of the ACM, March 2021, Vol. 64 No. 3, Pages 39-41
<BR><A HREF='https://do1.0org/10.1145/3447525'>DOI:10.1145/3447525</A>
</DIV>

<P>In the early 1960s ...
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Parse an HTML file with
BeautifulSoup

from urllib.request import urlopen
from bs4 import BeautifulSoup

url = "http://poet.ncnu.org/pagel.html"
html = urlopen(url).read().decode()

bsObj = BeautifulSoup(html, "html.parser")
print(bsObj.h1)

<h1>50 Years of Pascal</hl>

Exercise: Modify this code to display the title of this webpage.
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Structure of a BeautifulSoup object

B html—><html><head>..</head><body>..</body></html>

® hcad—<head><title>50 YEARS OF PASCAL</title></head>
@ title—»<title>50 YEARS OF PASCAL</title>

® body—<body><hl1>50 Years of Pascal</hl><div>By Niklaus
Wirth .. </body>

& hl—><h1>50 Years of Pascal</hl>
% div—»><div>By Niklaus Wirth ..</div>

You can conveniently access the hl tag by
bsObj.hl

or by any of the following
bsObj.html.body.hl
bsObj.body.hl

bsObj.html.hl

Protocol Engineering and Application
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bsObj.tagname

<htmlI>
. <head>
B bsObj.tagname which we learned | <title>This is a page</title>

previously only returns the first tag </head>
found 1n this webpage. <body>

B Consider <h1>First h1</h1>
<div>Division 1</div>
, What

will bsOb . div return? <h1>Second h1</h1>
<h2> Header 2</h2>
<div>Division 2</div>
</body>

</html>

Exercise: Write a Python program to show bsObj.findAll("d1v").

Exercise: Modify the previous exercise to show only the second
<div> tag.
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1. findAll()

B findAll (tag, attributes, text, limit, keywords)

B All header tags
. .ﬁndAll(["hlﬂ’ "h2" , Hh3", "h4"’ HhSH, "h6"])

B With attributes class="‘green” or class="red”
® .findAll("span", {"class": ["green", "red"]})

B Text content of the tags

® nameList = bsObj.findAll(text="the prince")

® print(len(nameList))
B Limit of the returned list, when you are only interested in the first x items.

® aList = bsObj.findAll("a", limit=x)
B Keywords:

® bsObj.findAll(id="link2")

You may also use
aList = bsObj.findAll ("a")

and extract the first 50 items by
alist[0:50]
But ...
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Idiom of the Day

L

! Idiom of the Day | Vocabulary | E X +

C & englishclub.com/ref/idiom-of-the-day.php

Idiom of the Day

_—_—_—_—_—_—_—_—1

(it's) raining cats and dogs |

] ] | ] ] ] | ] ] ] ] ] ] ] ] ] J
Today: Mon, 02 Aug 2021

Eﬂ RSS Feed

Meaning:

You can say "it's raining cats and dogs" if it's raining very hard.

For example:

« We can't go now because it's raining cats and dogs.

w

- o X
[~

opBEEe » 9

k
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Google Chrome Developer Tools <F12>

E Idiom of the Day | Vocabulary | E X + Q — =
C 8 englishclub.com/ref/idiom-of-the-day.php Y (o] a e » t H
Id . .F .l. = I ﬂ Elements  Console  Sources MNetwork Performance Memaory  Application Security Lighthouse 1 Bs6 t - S 4
INnm N
oo h e Day = | Styles Computed Layout Ewventlisteners »
h2.clr-green 621 =43 chtml lang="en"> (.
¥ <head v /head> Filter thov .cls + [a =

("tls) ra"ning cats and dogs TG.\‘F:-G}I G::j=';'_.Jiico;m._.of_‘the_day_shs' itemscope itemtype="http://schema.org/WebPage” styles= e]eme:n: .styiel i

L4 fstylex

: ditalic;

3 ="padding: .Sem @ @;" id="respo28” class="ECnoprint”».</header: j :
Today: Mon, 02 Aug 2021 : - T i . 3 line-heignt: 120%;
avbar” »..</navs #
vdiv id="ec-page” style="height: suto !important;">
Fr vimain id="ec-main’ ~clr-green { respo.css:133
~ E o ' : 1 . & .
JM ni>Idiom of the Day</hl> 3 Eiar: MEdabin;
h2 class="clr-green” style="margin:@; font-s5ize:28@%; font-style:italic;line-hei =
ght:128%"5(it's) raining cats and dogs</h2> == 58 h2 ¢ . FEspO.Css:6l
H . fort—sizer4puer
[T e
Meaning: Prut/p cotom W#333333;
» ¢table>.</ftable ELEk i L 1s
<h3>Meaning: </h3> mergir—bottemi—os
Wit o IETaTS s
You can say "it's raining cats and dogs" if it's raining very hard. <p>You can say "it's raining cats and dogs” if it's raining very hard.</p> b
<div class="example"s.</divs hl, h2, h3, h4, 5, hE { respo.css:54
¢ixOrigin:¢/i font-family: PT Sans, San Francisco,
FOF example. " The first time this phrase appeared in print wes in Jonathan Swift's " Helvetica Neue, Roboto, Helvetica,

ixf Complete Collection of Genteel and Ingenious Conversation in 1738</i Arizl, sans-serif;

; i s ", in which he wrote, "I know Sir John will go, though he was sure it would rain
« We can't go now because it's raining cats and UOQS- cats and dogs". The phrase's source before this time remains a mystery, despite
the many theories thet have been put forward to explain its origin.

user agent stylésheet

! B.83em;
8.83em;
gin-inline-start: @px;
margin-inline-end: 8px;
Font-weight: bold;

« Why do people always use "it's raining cats and dogs" as an example of

name="quiz" class="miniquiz" id="quiz">.</form:
=< nEy

an idiom? No-one actually uses it any more, do they?

b <aside id="ec-sidebar” style="height: auto !impertant;”:.</aside> respo.css: 289

Origin: The first time this phrase appeared in print was in Jonathan Swift's A b

“ec-break

Complete Collection of Genteel and Ingenious Conversation in 1738, in which

) class="ECnoprint” style="heig auto limportant;”r.</fdive

i i . . ipt” rad/scl
he wrote, "I know Sir John will go, though he was sure it would rain cats and s ';5
__uspapilocator” tabindex="-1" role="presentation” aria-hidden="true"
title="Blank" style="display: none; position: absolute; width: Ipx; height: 1px; top:

dogs". The phrase's source before this time remains a mystery, despite the

many theories that have been put forward to explain its origin. -8999px; " bt /1Frames Helvet
P ciframe tabindex= * rple="presentation” aria-nidden="true” title="Blank" src="ntip ? 2
st/ /consentcdn. bot. com/sdk/b style="position: absolute; width: 1p
®; height: lpx; top: -999%9px;
= o ' i - . oy S Sk i - g - =W
Get the eboaok! Common Enalish Idioms bv Matt Errev (Over six hundred - L. 'tab_e.c.e;lssa:.l.r‘w 8 CELl-'J.‘E'ddl'IE= @ c1=5.== ESt-l 50_2:55 " stvle="width: 5440x; di ¥
4 b o : v html  bodyZidiom_of the day php divfec-page main¥ec-main  h2.dr-green Inherted from html -
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My Project Is Defied!

from urllib.request import urlopen

403 Forbidden

from bs4 import BeautifulSoup

url = 'https://www.englishclub.com/ref/1diom-of-the-day.php'
html = urlopen(url).read().decode()

bsObj = BeautifulSoup(html, "html.parser")

idiom = bsObj.find("h2", {"class": "clr-green"}).get text()

print( 1diom )

Protocol Engineering and Application
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Tell the server I am not a crawler!

from urllib.request import urlopen, Request
from bs4 import BeautifulSoup
url = "https://www.englishclub.com/ref/idiom-of-the-day.php'

req = Request(url, headers={ 'User-Agent'": 'Mozilla/5.0
(Macintosh; Intel Mac OS X 10 9 3) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/35.0.1916.47 Safar1/537.36' } )

html = urlopen(req).read().decode()
bsObj = BeautifulSoup(html, "html.parser")
idiom = bsObj.find("h2", {"class": "clr-green"}).get text()

print(idiom)

Protocol Engineering and Application
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Chrome User-Agent Switcher

B <F12> Developer tools

® Three dots beside the close button - More tools - Network conditions
% Choose the “User agent” you like.

Console  What's New Network conditions X
User agent [J Use browser default
Safari — iPhone i0S 13.2 v

Mozilla/5.0 (iPhone; CPU iPhone OS 13_2_3 like Mac OS X) AppleWebKit/605.1.15 (KHTML, like Gecko) Version/13.0.3

» User agent client hints () Learn more

Protocol Engineering and Application
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Gradually Refine the Constraints to
Filter Out What You Want

B bsObj.findAll("h2")
® [<h2 class="clr-green" style="margin:0; font-size:200%; font-
style:italic;line-height:120%'">(it's) raining cats and dogs</h2>,
<h2>Quick Quiz</h2>,
<h2>b</h2>]

B bsObj.find("h2", {"class": "clr-green"})
® <h2 class="clr-green" style="margin:0; font-size:200%:; font-
style:italic;line-height:120%">(it's) raining cats and dogs</h2>

B bsObj.find("h2", {"class": "clr-green"}).get text()

® (it's) raining cats and dogs

Protocol Engineering and Application

132 Research Laboratory (PEARL)



iﬁ:ﬁzﬁfﬁ»

- Mational lChi Nanleniversity

Bt BLAK T e

Wy & (FF4z)
® https://mojim.com/twy217658x35x1.htm
Bk (2 F43)
® https://mojim.com/twy217658x36x1.htm
® https://www.youtube.com/watch?v=RGtSdbjx VKU

W) E (B E)
® https:// www.youtube.com/watch?v=SEmJfO7hhfs
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url = 'https://mojim.com/twy217658x36x1.htm'

from urllib.request import urlopen

from bs4 import BeautifulSoup

html = urlopen(url).read().decode()

bsObj = BeautifulSoup(html)

a = bsObj.find("div", {"1d": "fsZ"} )

a.get text().replace('{ % { ¥ 813 & X Mojim.com\u3000/g
SLac L")

You should let your program remove this

automatically, instead of doing that manually
by yourself.
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l%ﬁ%‘i%%fﬂi'iljﬁﬂhtml%ﬁ;:’ A A HTML < 29 > £
* <br />j\1E‘. i‘/ﬁ'

B BeautifulSoup~ i# fget text()pF4= iz HTML ¢ tag FRAS IR
T THR R Ak o FAIRRE R o s FURA R

3o
htmll = html.replace('<br />', '\n')
bsObjl = BeautifulSoup (htmll)

al = bsObjl.find("div", {"1d": "fszZ"} )
print ( al.get text() )

Protocol Engineering and Application
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Homework: & £ (2024)

B hitps://mojim.com/& +73 < L html?t4

B urlopen() does not accept a URL containing Chinese text.
B You may invoke quote() to prepare the URL for you.

® from urllib.parse import quote
® url = 'https://mojim.com/' + quote(keyword) + '.html?t4'

B Write a program to list the URLs of those 16 lyrics which
contains “& +7* = L7,
@ ZF#HURLE "TEHEANYL | » L8] 8 o
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attrs

url =
'https://mojim.com/%E6%85%B6%2B%E6%96%B9%E6%96%87%E5%B1%B1.ht
ml?t4'

from urllib.request import urlopen

html = urlopen(url).read().decode()

from bs4 import BeautifulSoup

bsObj = BeautifulSoup(html)

table = bsObj.find("table", { "class" : "1B" })
links = table.findAll('a")

links[0]
® <a href="/tw102520x54 htm" title="2 FF 7% — & Fr2">4 L F78— & </a>
links[16:18]

® [<ahref="/tw102128x6.htm" title="3% -k v L B g3 ">1.3% Kt LAY fr </a>,

® <ahref="/twyl102128x6x1.htm" title="8c 3 ¥ -kt L4 B ">be Li4? B (¥ <font color="#D34805">> < 1L </font>{¥
E ALY KennCa > B B AL F 2 v 2 04l ¢ an 3 L 24 R € 15 R F-# Mi<font
color="#D34805">& </font>¥ {*x E R " AP FlHdY APl m Bk x @ CHh I FFE L AP E PRI A
o </a>]

print(links[O].attrs["href"], links[O].attrs["title"]) protocol Engineering and Application
155 Research Laboratory (PEARL)



=1 [ov it = S

& National /Chi Nani@niv.ersityss

A Few Words

B Read the Terms of Service and Privacy Policies of a website
before scraping it (this might not be possible in many situations
though).

B [f 1t’s not clear from looking at the website, contact the
webmaster and ask 1f and what you’re allowed to harvest.

B Be gentle on smaller websites.
® Run your scraper in off-peak hours
® Space out your requests.

% For example, pause 5 seconds between two requests.

B If the website has a public API that provides the data you’re
looking for, use 1t and avoid scraping all together.
TR RBEARFRT L ohttps:/data.ly.gov.tw/getds.action?id=9
® 327 Fr R B 2% hitps://data.keg.gov.tw/
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There are some webpages ...

B Requires login via username/password.

B o B

B Reject web crawlers via verification code.
LAvelerS eritics

Tyt thi Davs wWORES!

B Display secret messages after a special action
® page4.html

Protocol Engineering and Application
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Summary

B Many online services are provided via the web. With the skill
of web scraping, you can write a program to quickly retrieving a
large amount of data.

® You may even submit many data automatically.

B Many web servers do not welcome web crawlers.
® Don’t send many requests in a short period of time.
® [ct your crawler tell the server “I am not a crawler. [ am a
Chrome/Firefox/Safari browser.”
B Some webpages heavily utilize JavaScript to prevent their data.
In today’s lesson we only learn how to handle HTML
webpages.

® To further handle JavaScript, you’ll need a more advanced lesson to learn
a new tool - Selenium.
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