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Web Data Extraction (or Scraping)

» The process of automatically collecting web data by

means of extraction rules.

o Extraction Rule (or wrapper): A mapping between
unstructured (or semi-structured) web content and a

structured storage, like a database, an XML file, etc.
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Extraction Rule Evolution

» Late '90s:

extraction rules where textual or html tag delimiters

o Ex.1: detect "Surname:", get the word after

- Ex.2: detect <div><p>, get text until next </p></div>

» Early '00s:

extraction rules become HTML (sub)trees
> DOM representation is more expressive!

» We build extraction rules:
o Manually (with visual tools): improved accuracy
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o Automatically (wrapper induction): improved automation
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Extraction In our View

» DOM aware extraction rules with
regular expression support.

» Simple but powerful matching algorithm.

o Improves users ability to build well engineered
extraction rules.

» Visual tools with synchronized page and
DOM tree views.

» A mainstream programming language for the
power user.
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DEiXTo Suite

1. GUI DEiXTo

> Desktop application for wrapper management.

> Provides the tools required to build well-engineered
extraction rules.

2. DEiXToBot

> Perl module - facilitates tailor-made solutions.
o Applies wrappers built with GUI DEiXTo.

3. DEiXTo CLE (Command Line Executor)

> DEiXToBot based, cross-platform
o outputs various structured formats, including database

» 11is freeware, 2 & 3 are open source
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Flexible Usage Scenarios
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GUI DEiXTo
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GUI DEiXTo - explained

1. Browser Component (IE parser and render engine)
2. DOM visualization

> synchronous highlighting with browser
3. DOM subtree — wrapper instance

4. Tools for wrapper fine-tuning

o compulsory and optional nodes, regular expressions,
pruning, virtual root, etc

5. Extracted data
> synchronous highlighting with browser
° more wrapper options in other (hidden) tabs
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DEiXTo Extraction Rules

» Enriched HTML subtrees (DOM aware).

» Features (not complete list)
° alms at one or many target pages

o extracts one or many parts
* hard to achieve with XPath

> can do simple form filling & crawling

o supports regular expressions on nodes
and various node constraints

4-9 Ll

4.5

a2 5PN

: - [#] IMG:RssLink
4.2 5PaN

4.2 5PaN

4 LFI5PAM

-l TEXT Yndmitiog
4@ STRONG

PR R

» All parameters of a wrapper file
can be overridden at command line

(DEiXTo CLE).
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DEIXToBot

» Perl object
° relies mainly on Perl's WWW:Mechanize

» Allows programming of tailor-made solutions, like:
multi pattern extraction

scheduled or on-demand execution

post-processing of the extracted data

wrapper pipelining (cooperative extraction)
* awrapper's output is another wrapper's input

o

(0]

o

(0]

» DEiXToBot is programmed in Perl.
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DEiXToBot Programming

# create a DEiXToBot agent/ object
1. my $agent=DEiXToBot->new () ;
# fetch the target page
2. $Sagent->get('http://...... ") ;
# load the pattern previously built with GUI DEiXTo
3. $agent—>load_pattern ('pattern.xml') ;
# build the DOM tree of the page
4. Sagent->build dom() ;
# apply the pattern
5. $agent—>extract_content();

#loop through the records/data scraped
6. for my $record (QR{$agent->records}) { ... }

6th Balkan Conference in Informatics - BCI 2013 11




The DEiXTo Algorithm (1/2)

» DFS like, one pass, tree alignment algorithm.
» The algorithm is greedy ( no backtracking, O(n*m) )

o Commits to the first occurrence of an HTML node that
matches the pattern node and its descendants.
» Example:
> T'and T1 do not match
o T and T2 match (commit)
- T3 will be ignored
» Easy to follow
° helps in wrapper building
o practically not restrictive
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The DEiXTo Algorithm (2/2)

» If the greediness is a problem, virtual root (an
internal node) comes to rescue!

» Matching starts from the Virtual Root (VR)

o Splits the patterns into upper and lower parts.
> Both parts are aligned starting from the VR.

» VR improves the "aiming” of the wrapper
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Features for Fine Tuning
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DEiXTo is used world-wide

Last 4 year statistics.
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A few heavy uses (and users)
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Future Extensions

» A WordPress DEiXTo plugin is almost ready.
» Add HTML tag attribute support.

» Build a visual tool to support easy establishment
of DEiXToBot cooperative extraction tasks.

» Provide ready-to-use data transformations.

» Your suggestion is welcome!

6th Balkan Conference in Informatics - BCI 2013 17



DEiIXTo
a Web Data Extraction Suite
http://deixto.com
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