Identifying areas of interest when web scraping
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Web Scraping: gather posted information not typically
provided in @ more computer-friendly form

Typically requires encoding human understanding
of the location of information on a page.
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Search source and identify About Google
<a href="/intl/en/about.html">About Google</a>

Rigid encoding can make for a brittle solution
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nat if the text prompt is changed?

nat if another link is added, changing the index?

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

Super Bowl »

« Saints capture first Super Bowl title

* High-tech kept Super Bowl on track

* QOpinion: Curse of the instant replay
« Best, worst Super Bowl ads

* Team's success rubs off on city



Search source and identify Super Bowl

Betty White, 88, is red-hot right now with a popular Super Bowl...
Kendra: Why | 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.

Slashdot

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

...and on this actual page that renders in browsers:

<link href="...">
<HTML>

<HEAD>

</head>

<table ...>

<html>
<head>
<meta ...>
<title>
</title>
</head>



<table

</£$Ele>
</body>

</html>

<html>
<head>
</head>

</html>
</td>
</tr>
</table>

</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">

<1li> B

<a href="/2010/SPORT/02/07/...?hpt=Sbin">Saints capture
first Super Bowl title

</a>

</1li>
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/div
ul
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Look at the pattern of HTML tags

(manually decide that to here is sufficient for chunk identification;
not a limitation of the technique)



Replace tags with tokens of uniform size
HTMLtoToken = {}

HTMLtoToken [ '"<!—="] = 'CO'"
HTMLtoToken['——> ] = 'Cl"
HTMLtoToken['a'] = 'AQ'!
HTMLtoToken['/a'] = '"Al'"
HTMLtoToken [ 'abbr'] = 'A2'
HTMLtoToken ['/abbr'] = 'A3!
HTMLtoToken [ 'acronym'] = 'A4'
HTMLtoToken['/acronym'] = 'A5'
HTMLtoToken['address'] = 'Aob'
HTMLtoToken['/address'] = '"A7'
HTMLtoToken [ 'applet'] = 'A8'
HTMLtoToken [ /applet ] = '"A9'
HTMLtoToken [ 'area'] = 'aQ'
HTMLtoToken [ 'b'] = 'B0O'
HTMLtoToken [ /b ] = 'B1'
HTMLtoToken|[ 'base'] = 'R2'
HTMLtoToken [ 'basefont'] = 'B3'
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In our CNN example ...

(decided that to here is sufficient for chunk identification)

DSDBD8H4AAOA1h4D8DIDEDIU2LAAOALLS

Can use string.find() to locate



The pertinent token sequence is

D8D8D8H4A0AL1N4

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.
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U.s.

Obama open to small steps on

job growth

President Obama today said he had "a good
and frank conversation™ with a bipartisan
delegation of lawmakers on new intiatives to
spark job growth. FULL STORY

= Can jobs bring parties together?

Latest news

« Dow surges 190 peints CNNMoney

* 10-20 inches of snow forecast for D.C.
* Travelers face canceled flights, delays
* Prius recalled? What to do CNNMoney

* Timeline of Toyota troubles CHNNMoney

* Mrs. Obama to kids: Let's Move

* Iran ramps up uranium enrichment

= Dr. Gupta: Why | went back to Haiti

= D.AL: Fight killed Kerrigan's dad WCVE
= 60 killed in Afghanistan avalanche

* Ticker: Gov. denies sex, drug rumors

- Ron Reagan blasts Sarah Palin /-
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World Politics Justice Entertainment Tech Health Living Travel Opinion iReport Moneyr Sports»

Veteran actress Betty White, 88, is red-hot right now with a popular Super Bowl el
ad and a campaign to get her as a host for "Saturday Night Live.” Here's a look Hil Log in or sign up to get great
at a not-so-overnight success. FULL STORY l personalized stuff herel
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Haitian found after 4 Life without a limb

weeks in rubble

CHMNMoney.com »
GIET (+1.66 %)
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Get quotes |?|

Joe Jackson: Charge
‘not enough’

Dow
Nasdaq
S&P
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The fight to end child

sex slavery

Palin palm message
mocks critics

Boy Scouts turn 100
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* Ron Reagan blasts Sarah Palin 1=

+ Airline to charge $8 for blankets

+ 500 homes ordered evacuated KTLA

« 100 animals die in crash WPLG

« 10 Texas churches burned KLTV

* Google diving deeper into social media?
« Alba "distressed’ by lookalike plans "=
 Black belt takes down unruly flier =

View more stories

Top picks

Editor's choice

e

Actress selling
home at $2M loss

Uus.»

* See your snowy mid-Atlantic photos
* Reagan vs. Palin "=

* Prius owner stands by his car

« Deer into motel 1=

* Kids asked to solve world problems
« Sanford: Memoir "cathartic' 1=

= 1000+ fall ill in mumps cutbreak

More

Politics »

* Health care debate goes live
* Analysis: Now what, Tea Party?

Done

Sanford oblivious te
pain, wife recalls

sex slavery mocks critics

Sandra Bullock
downplays Oscar bid

eat ‘'eamel burger'

Fit Nation: Weight
loss tips
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= Girl victim of Cambodia's sex trade

+ Saving Africa's white lion "=

* Iran ramps up enrichment

« UK Afghan casualties reach grim mark
* Camel burgers hot in Dubai

= Climate chief pens steamy nowvel 1=

» World's tallest viewing deck closed

More

Entertainment »

- "Bachelor’ wasn't "awesome’
* Cool Betty White is red-hot
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Insider's guide to
attending Olympics

Drive one.
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Business »

* Unemployment taxes slam biz

* Tax banker bonuses? Yeah, right

* The 401(k) match is back!

« A foreclosure money pit

= Scarlett Johansson's housing woes
* Double-dip recession protection

* Toyota workers talk about fix

More

Health »

* First lady takes on childhood obesity
= Surgery error, Murtha death linked =

Matters of the Heart:
Remedy risk

Get quotes [z

[ ]
Track jobs in your i
state
Quick vote i
Would you pay $8 fora
blanket and pillow during
airline travel?
O Yes 2 No
VOTE or view results
EQuUIFax

Sponsored links

Valentine's Day Jewelry
Save 40-60% On Select Fine Jewelry At
JCPenney. Savings End 2/10. [~]



CNN.com - Breaking News, U.S., World, Weather, Entertainment & Video News - Mozilla Firefox
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~+ Analysis: Now what, Tea Party?

- Budget hearings: Policy, presentation
= Palin: 2012 presidential bid possible

* Mayor Bernero announces gov run

= WWil-era navigation system closing

* Pennsylvania Dems back Specter

More

Tech »

= New Apple product is ... Aperture 3

- Google making dive into social media?
* Engineer's quest to caption the Web

« Facebook gets birthday face-lift

= China: Hacker training site shut down
= "Off grid' brings power to the people

« Google: U.S. needs faster Internet

More

Sports »

- Best skater in decades a loner

= Swimsuit 2010: Olympic athletes

= What's next for Saints, Colis?

* GM: No contract talks with Jeter, Mo
= Celebrities pick Daytona 300 winner
+ Big decision pending on superstar
 5I's memorable photos of the week

More

- Cool Betty White is red-hot

» Kate Gosselin to release new book

* Kendra: Why | cried after Super Bowl
= Jeff Probst renews "Survivor' contract
*» Bullock downplays Oscar bid

* Mo lenger worried about "24"

More

Living »

= When is the ideal time to get married?
* Physical contact at work -- watch out

« She howled for help on Twitter

* Interview the "love of your life"

* Be sane, surrender to the clutter

» They live in a time warp -- and enjoy it!
» He paid off her loans, she feels guilty

More

Blogs »

* Marquee: Super Bowl owns TV record
= AC360": New Orleans inspires

- amFix: Super Bowl ads

« Afghan Crossroads: War secret

= amFix: Pioneering paparazzo

= amFix: Palin and the Tea Party

» Marguee: Lil Wayne to be sentenced

More

- Surgery error, Murtha death linked =11
« Gupta: Why I'm back in Haiti

= Talking to your kids about healthy diet
= Study: "E-cigarettes’ don't deliver

« Older moms boost autism risk

= H1N1 flu eontinues to kill, CDC wamns

More

Justice »

= Joe Jackson: Dr. Murray "a fall guy’

= What is inveluntary manslaughter?

* Police: Child tortured over ABC's

* Exonerated man, accuser forge bond
* Cops: U.5. missonaries tried before

* Boy slain in 1990; brother still missing
= Judge: Turn over Edwards sex tape

More

Super Bowl »

= Saints capture first Super Bowl title

* High-tech kept Super Bowl on track

* Opinion: Curse of the instant replay
 Best, worst Super Bowl ads Time

= Team's success rubs off on city

+ Gallery: Halftime highlights S|

* Twe unknowns keyed Saints victory Sl
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Are you "PM" Certified?

Villanova Project Management Certification
8 weeks - Enroll Now.

www Villanovall.com

LendingTree Official Site

Your loan, Your options. Take Control at
the all new LendingTree®

www LendingTree.com

CNN Challenge »

Take our new online news trivia quiz
hosted by your faverite CNN anchors.

Play

Hot topics »

@ winter Weather

Toyota Recall =
Michael Jackson

Air Travel

Obesity

Super Bowl

Q00000

New Orleans Saints




CNN web page 104kb HTML — 2952 tokens
Observe chunks in groups of 3, 3 and 7
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S5C0C154S5C0C1C0C1S4385C0C1s6s754535545554S5H8b0C0C1D8S4S5D9C0C1D8D8D8AOI4A1IAOI4A1IDODOD8D8D8H1sS0
s1A0I4A1h1D9D8U2L4s0s1L5L4A0A1L5U3DOD8U2L4A0AILSL4A0AILSU3DOD8F4I5IS5ISF5DO9DODO9D8U2L4A0ATILSL4A0
Al1L5L4A0T4A11L5L4A0A1L5L4A0A1IL5L4A0A1IL51L4A0A1TL5L4A0AILS5L4A0A1ILSL4A0A1ILSL4A0A1ILSL4A0ALILSL4AA0ALILS
L4AOA1LS5L4A0s0s1I4A1L5L4A0s0s1I4A1L5U3D9D954S5C0C1IC0C1S4555455C0C15435C0C1D8D8COC1ID8D954S5D8D9
D8D9D8D8s0s1D9D8DOD8D8DEDSDS8AOTI4A1DOD8D8I4DOD8s0A0A1s1DODODOD8D8POAOAIPIDOD8U2LA4A0AIAOTI4ALILSLE
AOA1L5U3D9D8DSD8DO9DSD9D8DOD8D8COCIHAh4U2L4A0AILSL4A0AILS5TL4A0A1TLS5TL4A0AILS5L4A0A1ILSTL4A0A1IAOALILSLA
AQOA1L5L4BOB1A0OA1IAQOI4A1L514A0A115L4A0A1s0s1L5L4A0A1L5L4A0A1s0s1L5L4A0A1IL5L4A0A1ILSL4A0A1IL51L4A0A1
AOI4A1L5L4A0A1LSL4A0A1IAOT4A1ITL5U3D8AOTI4A1DODODODODEDE8DSA0TI4A1DOD8D8s0A0AL1s1IDODI9DOPOAOAIPIH3s0s1
h3D8D8D8A0I4A1DO9A0AL1s0s1D9D8DB8AOI4AID8AOI4A1IDO9DO9A0AL1s0s1DO9DS8DBA0OI4A1IDOA0OALIDOD8DOD8D8AOI4A1IDOA0
A1DSD8D8AOI4A1IDS8AOI4A1IDO9D9A0A1s0s1DO9D8DS8A0I4A1IDOA0OAIDO9D8DS8A0I4A1ID9A0AIDY9D8D8AOI4A1IDY9A0OALIDODS8DS
AOI4A1D8AOI4A1DI9DSA0A1s0s1DO9D8DI9DOD8DODIOD8DODIODE8DBCOCID8s0F4I5F5s0C0C1IC0OC1IC0OC1D8D9S45S5s1s1D9D8
I4D9D8D9D8COC1D8I4D8s0s1s0A0AIAOAls1ID9D8s0A0AIAOALISsIDIDOCOC1ID8COC1ID8s0s1s0s1D9COC1ID8COCID8D8HA
h4U2L4DS8A0OA1DO9D8D8DO9DI9L5L4D8A0A1IDY9D8D8D9DO9L51L.4DS8A0A1IDOD8D8DOD9L5L4D8A0AIDY9D8D8D9DOL5U3D9D8D8CO
ClU2L415U3D9C0C1D8D8D9DICOC1IDIDOD8A0s0s1A1IDIDOCOCICOCICOC1ID8S4S55805455s1s0s1D9D8COCID8FAF0OD8LO
L1I5A0s0s1A1D9D8DOF1IF5D9C0OC1ICOCID8DICOCICOCID8U2Z2L4L5U3D8DODI9COCIDI9COCICO0C1ID8s0s1s0s1D9COC1D8DS
D9D8D9D8POP1POAOAL1sOs1P1DOU2L4L5U3U2L4P0OP1IL5L4U2L4L5U3L5U3D8P0AOAIAOSsOs1IAIPIDOD8DY9D8A0OAIDS8D8PO
s0s1s0s1P1D9D8D8D8D9D8DI9DI9DE8DEDI9DE8DODIDIDB8A0AIAOsOs1AIDODI9DIDOCOCICOCID8s0s1s0s1D9D8D8s0s1A0AL
D9D8D8D8s0s1s0s1D9A0s0s1A1A0s0s1A1D9D8U2L4D8C0C1s0AOALs1s0s1D9D8D8s0s0s1s1D9D8s0s0s1s1D9D9L5L4
D8COC1s0AOAls1s0s1D9D8D8s0s0s1s1D9D8s0s0s1s1D9D9L5L4D8C0C1s0AOAls1s0s1DO9D8D8s0s0s1s1D9D8s0s0s1
s1D9D9L5U3D9D8DOF4D8I5A0s0s1A1D8DIDOF5D8DODI9DICOCIDI9COCIDI9C0OC1S455D8D9D9DIC0OC1D8DOD8D9D9D8DID8
D8D8D8D8D8D8D8DED8D8DI9D8A0sOBOB1s1AIAOsOBOB1Is1AIAOsOBOB1s1A1DO9D8DOD9D8D8D9D8D8D8D8D8D8D8DE8DEAD
I4A1D9D8A0s0s1A1D9DODOD8DE8D8A0I4A1D9D8A0s0s1A1IDODOD9D8D8D8A0I4A1IDOD8A0s0s1A1IDODO9D9D8D8D8A0OTI4AL
DO9D8AOI4A1D9D8A0s0s1A1DO9DO9DO9D8D8D8DI9DI9D8DIDID8D8D8A0I4A1IDID8A0s0s1A1IDIODI9DI9D8D8D8A0I4A1IDI9D8A0SO
s1A1D9DO9DOSD9D8D8D8D8A0I4A1IDOD8A0s0s1A1IDO9D9DOD8DED8A0I4A1DOD8A0s0s1AIDODOD9D8D8D8A0I4A1IDIODBAOSO
s1A1D9DSDO9D8D8D8A0I4A1D9D8A0s0s1A1DODODOD8D8D8DODOD8DODOD8D8DS8A0I4A1IDI9D8A0s0s1A1ID9DODOD8DE8D8AD
I4A1D9D8A0s0s1A1DODODODODE8DE8D8DE8AOI4AIDIOD8A0s0s1AIDODODODE8DE8DEAOI4AIDIOD8AOs0s1AIDIODODIODE8DE8DEAD
I4A1D9D8A0s0s1A1D9DO9DOD8D8D8A0I4A1IDOD8A0s0s1A1DOD9DOD8D8D8DOD9D8DOD9D8DE8DBA0I4A1IDI9D8A0s0s1ALIDY
DO9D9D8D8D8AOI4A1IDOD8A0s0s1A1DODO9D9DODODODIODODOD8DOD8DIDOCOC1IDIDI9DI9DIDODIODIDODIS4S5D8D9D8DBDID8
D8D8H4A0A1h4D8DO9D8DOU2L4A0AILSL4A0AILSL4A0AILSTL4A0AILS5TL4A0AILSL4A0AILSL4A0AILS5U3DO9D8A0OTI4A1IDODY
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AOAIAQOI4A1L5L4A0A1AO0I4A1TL5U3DOD8A0TI4A1IDODODOCOC1ID8D8H4h4D8D9D8D9S4S5D8F4I5D8H5h5D9D8U2L4I5L0L1
L554S5L4I5L0L1L5S4S5L41I5L0L1L554S5U3D8D9D9C0OC1ID8D8A0I4A1IDO9D8s0s1A0ALIDOD8DO9D9F5D9I2135455D9D8C0
Cl1C0C1D8D95S455D9D9C0C1D8D9D8DO9D8D9D8DOD8D8D8H4A0AIh4D8DO9D8DOU2L4A0ALILSL4AAOAILSL4AOATILSL4AO0ALLS
L4AOA1L51L4A0A1L5L4A0A1ILOU3DOD8A0I4A1DY9DOD8DY9DOCOC1ID8D8D8H4A0AIh4D8DOD8DOU2L4A0AILSTL4A0A1ITI5L4A0
Al1L5L4A0A1L51L4A0A1L5L4A0A1L5L4A0A1IL5U3DOD8A0I4A1DODODOCOCID8D8DB8HAA0ATIHh4D8DOD8DOU2L4A0ALILSL4AD
AlL5L4A0A1L5L4A0A1L5L4A0A1LS5L4A0AILSL4A0AILOU3DY9D8A0I4A1IDODODOCOCID8COCICOC1ID8DY9S455D9C0C1ID8DY
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DOD8AOI4A1DO9DO9D9COC1D8D8D8H4A0AIh4D8DO9D8DYU2L.4A0A1TL5L4A0A1ILS5L4A0AILSL4A0ATILST4A0A1T5L4A0A1L51L4
AOA1LSU3DY9D8A0OI4A1DODY9DOCOC1ID8D8D8HA4A0AIh4D8DOD8DOU2L4A0AILSL4A0OAILSL4A0A1ILSL4A0AILSL4A0AILSLA
AOA1L5L4A0A1L5U3D9D8A0I4A1DODODOCOC1ID8D8D8HA4A0A1Ih4D8DOD8DIOD8A0I4A1IDIOD8A0OALIDOD8AOI4A1IDODODIOD8ECO
C1lC0C1D8D9S455D9D9C0C1D8DS9D8DO9D8DSD8DOD8D8D8D8H4A0ATIh4D8DOD8DOU2L4A0AILSL4A0AILSL4A0ALILSL4A0AL
L5L4A0A1L5L4A0A1L5SL4A0A1L5U3DOD8A0I4A1IDYDODOCOCID8D8D8H4A0A1IW4D8DO9D8DOUZ2LA4A0ATILSL4A0A1ILSL4A0AL
L5IL4A0A115L4A0A1LSL4A0A1LS5L4A0A1IL5U3DY9D8A0I4A1IDODODOCOCIDE8D8D8HA4A0ATIh4D8DOD8D9U2L4A0AILSTL4A0AL
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A1D9D8D8AOBROB1A1b2s0s1D9D9D9D8D8A0I4A1IDI9D8D8A0BROB1IALIDL2s0s1D9D9D9C0OC1ID8DI9DICOCIDI9COCID8COCIHAAD
Alh4D8D9D8D9D8A0s0s1A1D8D9A0s0s1A1ID8D9A0s0s1A1ID8D9A0s0s1A1ID8D9A0s0s1A1ID8D9A0s0s1A1ID8D9A0s0s1AlL
D8D9A0s0s1A1D8D9A0s0s1A1D8D9A0s0s1A1D8DI9DICOC1ID8DOD8DI9DBA0I4A1IDOD8DIDBCOCICOC1ID8D9S4S5D9D8DICO
C1D9C0C1D8DY9D9C0OC1D8D9D8D8D8D8D8D8D8D8S455C0C1D8D8D8COC1ICOCID8D9S455D9D8I4D9D9D8D8COCICOCID8DY
S4S5D9D8I4D9D9D8DBCOC1ICOC1ID8DY9S455D9D8I4D9DS9D8D9DOCOC1IDOD9D9DODODI9DIDOCOC1D8D8D8DI9DBPOROBIP1IDY
D8F4I5I5I5D8I4DO9F5D9D8D9D8DO9D8DEA0AIAOAIAOAIAOATIAOAIAOAIAOATIAOATIAOAIAOATIAOATIAOATIAOATIAOATIAOALAD
A1D9DS8AOAIAOAIAOAIAOAIAOAIAOAICOCIAOALIAOALIDODOD8DO9DBD8AOATIAOATIAOATISOAOT4Al1s1s0AOTI4A1s1s0AOTI4AL
s1sOAO0I4A1s1DO9D8AOAIAOAIAOALIDSDODS8D8I4A0A1IDO9DSAOATIAOAIAOAIAOATIAOAIAOAIAOATIAOALIDSDYDS8DSDY9COCIDY
C0C154555455D8D9C0C1D8D8DBDODBDBF4H1Ih1POPLIISPOPLIISD8DO9POAOALIPILOIS5s0s1L1IAOALIPOAOALPLIEFSDODODODS
DO9D9COC1D8D8D8DI9D8D8H1s0AOALls1hlF4P0s0Z29s1P11I5P0s029s1P1I5P0s0s1P1I5C0C1ID8P0s4s5P1D8I4D8A0ALTIS
Z9D9D9DO9D8DY9DS8LOISL1IPOAOAIAOAIAOALISOAOALSsIPIPOPIAOALIDSES5DODODOD8DODOCOC1ID8D8D8D8COC1IPOP1POsOs]
P1F4I5F5POP1D8DO9A0A1IDSEDODODODOD8DOD9COC1ID8D8D8D9D8D8H1Ih1POP1IPOP1IF4ISF5POAOAIPIDS8DY9A0OAID8DODODY
DO9D8D9D9COC1D8D8D8DI9D8D8H1Ih1F4POP1IISPOP1IISPOP1IISD8D9A0ALIFS5D8D9D9D9D9D8DI9DIC0OC1ID8D8D8DID8DE8P0Os0
s1P1POP1POAOs4s5A1P1DODODOD8DODICOC1D8D8DEDID8D8DIODIDIDBDIDIS4S5554S554S55N2Z9N3C0C1C0O0C1S4S5C0CL
C0C1D8D9S4S5C0C1S4S5C0C1S455C0C15455845514141454855455N2s6s7N3D8D9D9D9S455b1h9

(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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