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Web Scraping:  gather posted information not typically 
                   provided in a more computer-friendly form

Typically requires encoding human understanding 
of the location of information on a page.

(Example: 
find link 
reference)



Search source and identify    About Google
<a href="/intl/en/about.html">About Google</a>

Rigid encoding can make for a brittle solution
–what if the text prompt is changed?
–what if another link is added, changing the index?

Sometimes the search is not well focused
–example:  visit CNN, search for Super Bowl section



Search source and identify    Super Bowl
Betty White, 88, is red-hot right now with a popular Super Bowl...
Kendra: Why I cried after Super Bowl ...
-most-watched-show-ever/?hpt=Sbin">Marquee: Super Bowl ...
ads-topped-super-bowl/?hpt=Sbin">Super Bowl ads</a>
<a href="/SPECIALS/2010/super.bowl/?hpt=Sbin">Super Bowl</a>

Need a better way to locate information of interest.

Information for human visual presentation 
     is usually chunked with structure.

Use page structure to help identify areas of interest.



Example direct use of page structure

  “from top of page, go down 3 divs”
  “locate the next table”
  “go to the 3rd row of table”
  “go to the 2nd column of the table”
  (“extract and save information”)

–This approach assumes static page layout
–Useless if chunk is moved to another part of page
–Relies on inflexible absolute addressing
–Subject to failure with imperfect HTML 



Scraping structured text

...from Python in a Nutshell

“Python supplies  sgmllib,  htmllib  and 
HTMLParser”

These traverse a page, tag by tag, and let you take 
action on a per-tag basis.  No interest or support for 
page structure.

...from Python in a Nutshell

“When ... dealing with broken web pages, … 
BeautifulSoup  offers your best, last hope.”



Beautiful Soup 
http://www.crummy.com/software/BeautifulSoup/

–  Python HTML/XML parser
–  “Won't choke if you give it bad markup.”
–  “Provides a few simple methods and Pythonic idioms for 

navigating, searching”
–  “Parses anything you give it”
–    "Find all the links"
–    "Find all the links of class externalLink"
–    "Find all the links whose urls match 'foo.com' "
–    "Find the table heading that's got bold text, then give me 

that text." 
 
Used by Mechanize, adds browser function
http://wwwsearch.sourceforge.net/mechanize/

http://www.crummy.com/software/BeautifulSoup/


Unfortunately,  Beautiful Soup  does choke.

<a href="//slashdot.org">

...and on this actual page that renders in browsers:
<link href="..."> 
<HTML> 
  <HEAD> 
  </head> 
  <BODY ...> 
    <table ...> 
      ...
<html> 
  <head> 
    <meta ...> 
    <title> 
    </title> 
  </head> 
  <body> 



    <table ...> 
      ...
    </table> 
  </body> 
</html> 
    ...
<html> 
  <head> 
  </head> 
  <body> 
    ...
  </body> 
</html> 
       </td> 
      </tr> 
    </table> 
  </body> 
</html>



Instead, recognize page structure can be discerned 
from a sequence of HTML tags and their payloads

<div class="cnn_sectbin3">
<div class="cnn_sectbincntnt">
<div class="cnn_sectbincntnt2"> 
<h4>
<a href="/SPECIALS/2010/super.bowl/?hpt=Sbin">Super Bowl
</a>
</h4>

<div class="cnn_clear">
</div>
<div class="cnn_divline">
</div> 
<ul class="cnn_bulletbin">
<li>
<a href="/2010/SPORT/02/07/...?hpt=Sbin">Saints capture 
first Super Bowl title
</a>
</li>



Look at the pattern of HTML tags

div
div
div
h4
a 
/a
/h4 (manually decide that to here is sufficient for chunk identification;

 not a limitation of the technique)
div
/div
div 
/div 
ul 
li
a 
/a
/li 



Replace tags with  tokens  of uniform size
        HTMLtoToken = {} 

        HTMLtoToken['<!--']     = 'C0' 
        HTMLtoToken['-->']      = 'C1' 
        HTMLtoToken['a']        = 'A0' 
        HTMLtoToken['/a']       = 'A1' 
        HTMLtoToken['abbr']     = 'A2' 
        HTMLtoToken['/abbr']    = 'A3' 
        HTMLtoToken['acronym']  = 'A4' 
        HTMLtoToken['/acronym'] = 'A5' 
        HTMLtoToken['address']  = 'A6' 
        HTMLtoToken['/address'] = 'A7' 
        HTMLtoToken['applet']   = 'A8' 
        HTMLtoToken['/applet']  = 'A9' 
        HTMLtoToken['area']     = 'a0' 
        HTMLtoToken['b']        = 'B0' 
        HTMLtoToken['/b']       = 'B1' 
        HTMLtoToken['base']     = 'B2' 
        HTMLtoToken['basefont'] = 'B3' 



In our CNN example ...
div → D8
div → D8
div → D8
h4 → H4
a → A0
/a → A1
/h4 → h4 (decided that to here is sufficient for chunk identification)

div → D8
/div → D9
div → D8
/div → D9
ul → U2
li → L4
a → A0
/a → A1
/li → L5

D8D8D8H4A0A1h4 D8D9D8D9U2L4A0A1L5

Can use  string.find()  to locate



The pertinent token sequence is 

D8D8D8H4A0A1h4

Let's have a look at the CNN web page as it renders 
in Firefox.  

Note how the chunks “U.S.”, “World”, “Business” are 
grouped together.

Next come “Politics”, “Entertainment” and “Health.”

Afterwards, seven chunks are grouped together. 









CNN web page   104kb HTML  →  2952 tokens
Observe chunks in groups of 3, 3 and 7

D0h8H7t4t5M4M4M4M4L6L6L6L6L6L6L6L6S4S5S4S5S4S5S4S5S4S5S4S5S4S5L6C0C1S4S5S4S5S4S5S4S5S4S5C0C1S4
S5C0C1S4S5C0C1C0C1S4S5C0C1s6s7S4S5S4S5S4S5H8b0C0C1D8S4S5D9C0C1D8D8D8A0I4A1A0I4A1D9D9D8D8D8H1s0
s1A0I4A1h1D9D8U2L4s0s1L5L4A0A1L5U3D9D8U2L4A0A1L5L4A0A1L5U3D9D8F4I5I5I5F5D9D9D9D8U2L4A0A1L5L4A0
A1L5L4A0I4A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5
L4A0A1L5L4A0s0s1I4A1L5L4A0s0s1I4A1L5U3D9D9S4S5C0C1C0C1S4S5S4S5C0C1S4S5C0C1D8D8C0C1D8D9S4S5D8D9
D8D9D8D8s0s1D9D8D9D8D8D8D8D8A0I4A1D9D8D8I4D9D8s0A0A1s1D9D9D9D8D8P0A0A1P1D9D8U2L4A0A1A0I4A1L5L4
A0A1L5U3D9D8D9D8D9D9D9D8D9D8D8C0C1H4h4U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1A0A1L5L4
A0A1L5L4B0B1A0A1A0I4A1L5L4A0A1L5L4A0A1s0s1L5L4A0A1L5L4A0A1s0s1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1
A0I4A1L5L4A0A1L5L4A0A1A0I4A1L5U3D8A0I4A1D9D9D9D9D8D8D8A0I4A1D9D8D8s0A0A1s1D9D9D9P0A0A1P1H3s0s1
h3D8D8D8A0I4A1D9A0A1s0s1D9D8D8A0I4A1D8A0I4A1D9D9A0A1s0s1D9D8D8A0I4A1D9A0A1D9D8D9D8D8A0I4A1D9A0
A1D9D8D8A0I4A1D8A0I4A1D9D9A0A1s0s1D9D8D8A0I4A1D9A0A1D9D8D8A0I4A1D9A0A1D9D8D8A0I4A1D9A0A1D9D8D8
A0I4A1D8A0I4A1D9D9A0A1s0s1D9D8D9D9D8D9D9D8D9D9D8D8C0C1D8s0F4I5F5s0C0C1C0C1C0C1D8D9S4S5s1s1D9D8
I4D9D8D9D8C0C1D8I4D8s0s1s0A0A1A0A1s1D9D8s0A0A1A0A1s1D9D9C0C1D8C0C1D8s0s1s0s1D9C0C1D8C0C1D8D8H4
h4U2L4D8A0A1D9D8D8D9D9L5L4D8A0A1D9D8D8D9D9L5L4D8A0A1D9D8D8D9D9L5L4D8A0A1D9D8D8D9D9L5U3D9D8D8C0
C1U2L4L5U3D9C0C1D8D8D9D9C0C1D9D9D8A0s0s1A1D9D9C0C1C0C1C0C1D8S4S5s0S4S5s1s0s1D9D8C0C1D8F4F0D8L0
L1I5A0s0s1A1D9D8D9F1F5D9C0C1C0C1D8D9C0C1C0C1D8U2L4L5U3D8D9D9C0C1D9C0C1C0C1D8s0s1s0s1D9C0C1D8D8
D9D8D9D8P0P1P0A0A1s0s1P1D9U2L4L5U3U2L4P0P1L5L4U2L4L5U3L5U3D8P0A0A1A0s0s1A1P1D9D8D9D8A0A1D8D8P0
s0s1s0s1P1D9D8D8D8D9D8D9D9D8D8D9D8D9D9D9D8A0A1A0s0s1A1D9D9D9D9C0C1C0C1D8s0s1s0s1D9D8D8s0s1A0A1
D9D8D8D8s0s1s0s1D9A0s0s1A1A0s0s1A1D9D8U2L4D8C0C1s0A0A1s1s0s1D9D8D8s0s0s1s1D9D8s0s0s1s1D9D9L5L4
D8C0C1s0A0A1s1s0s1D9D8D8s0s0s1s1D9D8s0s0s1s1D9D9L5L4D8C0C1s0A0A1s1s0s1D9D8D8s0s0s1s1D9D8s0s0s1
s1D9D9L5U3D9D8D9F4D8I5A0s0s1A1D8D9D9F5D8D9D9D9C0C1D9C0C1D9C0C1S4S5D8D9D9D9C0C1D8D9D8D9D9D8D9D8
D8D8D8D8D8D8D8D8D8D8D9D8A0s0B0B1s1A1A0s0B0B1s1A1A0s0B0B1s1A1D9D8D9D9D8D8D9D8D8D8D8D8D8D8D8D8A0
I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1
D9D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8D9D9D8D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0
s1A1D9D9D9D9D8D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0
s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8D9D9D8D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0
I4A1D9D8A0s0s1A1D9D9D9D9D8D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0
I4A1D9D8A0s0s1A1D9D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D8D8D8D9D9D8D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9
D9D9D8D8D8A0I4A1D9D8A0s0s1A1D9D9D9D9D9D9D9D9D9D8D9D8D9D9C0C1D9D9D9D9D9D9D9D9D9S4S5D8D9D8D8D9D8
D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9



D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0
I4A1D9D9D8C0C1D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1A0I4A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4
A0A1A0I4A1L5L4A0A1A0I4A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8H4h4D8D9D8D9S4S5D8F4I5D8H5h5D9D8U2L4I5L0L1
L5S4S5L4I5L0L1L5S4S5L4I5L0L1L5S4S5U3D8D9D9C0C1D8D8A0I4A1D9D8s0s1A0A1D9D8D9D9F5D9I2I3S4S5D9D8C0
C1C0C1D8D9S4S5D9D9C0C1D8D9D8D9D8D9D8D9D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5
L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D8D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0
A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0
A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8C0C1C0C1D8D9S4S5D9C0C1D8D9
D8D9D8D9D8D9D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3
D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4
A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4
A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9D8A0I4A1D9D8A0A1D9D8A0I4A1D9D9D9D8C0
C1C0C1D8D9S4S5D9D9C0C1D8D9D8D9D8D9D8D9D8D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1
L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1L5L4A0A1
L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D8D8H4A0A1h4D8D9D8D9U2L4A0A1L5L4A0A1
L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5L4A0A1L5U3D9D8A0I4A1D9D9D9C0C1D8D9D8D9D8D9D8D8F4A0A1A0A1A0A1
S6O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8O7O8
O7O8O7O8O7O8O7O8O7O8O7O8S7F5D9H4A0A1h4D8D9D8D9C0C1D8D8A0I4A1D9D8D8A0B0B1A1b2s0s1D9D9D9D8D8A0I4
A1D9D8D8A0B0B1A1b2s0s1D9D9D9D8D8A0I4A1D9D8D8A0B0B1A1b2s0s1D9D9D9C0C1D8D9D9C0C1D9C0C1D8C0C1H4A0
A1h4D8D9D8D9D8A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1
D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8D9D9C0C1D8D9D8D9D8A0I4A1D9D8D9D8C0C1C0C1D8D9S4S5D9D8D9C0
C1D9C0C1D8D9D9C0C1D8D9D8D8D8D8D8D8D8D8S4S5C0C1D8D8D8C0C1C0C1D8D9S4S5D9D8I4D9D9D8D8C0C1C0C1D8D9
S4S5D9D8I4D9D9D8D8C0C1C0C1D8D9S4S5D9D8I4D9D9D8D9D9C0C1D9D9D9D9D9D9D9D9C0C1D8D8D8D9D8P0B0B1P1D9
D8F4I5I5I5D8I4D9F5D9D8D9D8D9D8D8A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0
A1D9D8A0A1A0A1A0A1A0A1A0A1A0A1C0C1A0A1A0A1D9D9D8D9D8D8A0A1A0A1A0A1s0A0I4A1s1s0A0I4A1s1s0A0I4A1
s1s0A0I4A1s1D9D8A0A1A0A1A0A1D9D9D8D8I4A0A1D9D8A0A1A0A1A0A1A0A1A0A1A0A1A0A1A0A1D9D9D8D9D9C0C1D9
C0C1S4S5S4S5D8D9C0C1D8D8D8D9D8D8F4H1h1P0P1I5P0P1I5D8D9P0A0A1P1L0I5s0s1L1A0A1P0A0A1P1F5D9D9D9D8
D9D9C0C1D8D8D8D9D8D8H1s0A0A1s1h1F4P0s0Z9s1P1I5P0s0Z9s1P1I5P0s0s1P1I5C0C1D8P0s4s5P1D8I4D8A0A1I5
Z9D9D9D9D8D9D8L0I5L1P0A0A1A0A1A0A1s0A0A1s1P1P0P1A0A1D9F5D9D9D9D8D9D9C0C1D8D8D8D8C0C1P0P1P0s0s1
P1F4I5F5P0P1D8D9A0A1D8D9D9D9D9D8D9D9C0C1D8D8D8D9D8D8H1h1P0P1P0P1F4I5F5P0A0A1P1D8D9A0A1D8D9D9D9
D9D8D9D9C0C1D8D8D8D9D8D8H1h1F4P0P1I5P0P1I5P0P1I5D8D9A0A1F5D8D9D9D9D9D8D9D9C0C1D8D8D8D9D8D8P0s0
s1P1P0P1P0A0s4s5A1P1D9D9D9D8D9D9C0C1D8D8D8D9D8D8D9D9D9D8D9D9S4S5S4S5S4S5N2Z9N3C0C1C0C1S4S5C0C1
C0C1D8D9S4S5C0C1S4S5C0C1S4S5C0C1S4S5S4S5I4I4I4S4S5S4S5N2s6s7N3D8D9D9D9S4S5b1h9

(token index)/2 ==  HTML tag index



Summary

– manually identify visual chunk of interest
– discern identifiable HTML structure of chunk
– express structure of chunk with uniform length tokens
– express structure of entire page with uniform length tokens
–  find()  expression of chunk in expression of page
– deeper text pattern search tools can investigate structure
– use index of chunk to point back to representation of original 

page source
– continue gathering information from identified location
– chunk may be relocated in page and still found
– chunk absence can trigger exception
– page structure doesn't have to be normalized first, technique 

successful even if structure doesn't make sense
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