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Application range

Source:

– Various websites with HTML tables

– Tables have different and unknown structure

– All tables relate to a specific domain of 

interest

Target:

– Predefined relational schema



Example:

car advertisement

Viewing and querying web car advertisements

through target schema:

{Car, Year, Make, Model, Mileage, Price, PhoneNr}

{Car, Feature}

……………

…Accord EXHonda20020003

…RL 3.5Acura20000002

…FirebirdPontiac19990001

…ModelMakeYearCar

Air Conditioning0003

White0003

……

Blue0001

FeatureCar







Location problems

• Multiple frames

• Tables for layout

• Table rows not part 

of the data

• Tables displayed 

piecemeal

• Tables spanning 

multiple pages

• No <table> tag



Extraction problems 1/2

• Merged 
attributes/values

• Subsets

• Synonyms

• Extra information

• Linked information

• Externally factored 
data

• Unexpected multiple 
values



Extraction problems 2/2

• List table

• Position of attributes

• Duplicate data

• Missing information

• Attribute as value



Extraction ontologies

Definition:

“An ontology is a specification of a 
conceptualization.” (Tom Gruber)

Content:
– Object/Relationship-model instance

– Data frame for each object set

Purpose:
Formal defined system that serves as a 
wrapper for a narrow domain of interest.



Extraction ontology -

example
01. Car [-> object];

02. Car [0:1] has Year [1:*];

03. Car [0:1] has Make [1:*];

04. Car [0:1] has Model [1:*];

05. Car [0:1] has Mileage [1:*];

06. Car [0:*] has Feature [1:*];

07. Car [0:1] has Price [1:*];

08. PhoneNr [1:*] is for Car [0:1];

09. Year matches [4]

10.     constant {extract "\d{2}";

11.               context "\b’[4-9]\d\b";

12.               substitute "ˆ" -> "19"; },

13.               ...

14. Mileage matches [8]

15.     ...

16.     keyword "\bmiles\b", "\bmi\.", "\bmi\b",

17.             "\bmileage\b", "\bodometer\

18. ...



Solution (1/3)

1. Locate the table of interest.

– Table on the main page

– Tables on linked pages

– Achieved using a heuristic with several 

rules based on the ontology

2. Form attribute-value pairs.

{<Make: ACURA>, <Model: legend>, <Year: 1992>, 

<Colour: grey>, <Price: $9500>, <Auto: Yes>, 

<Air Cond.: No>, <AM/FM: Yes>, <CD: No>}



Solution (2/3)

3. Adjust attribute-value pairs.
– Attribute-value pairs from linked tables

– Process boolean indicators
Make: ACURA; Model: legend; Year: 1992; 
Colour: grey; Price: $9500; Auto; AM/FM;

4. Analyze extraction patterns.
– Applying the extraction ontology

{<Car: 0011>, <Year: 1992>, <Make: ACURA>, 
<Model: legend>, <Mileage: >,

<Price: $9500>, <PhoneNr: >},

{<Car: 0011>, <Feature: grey>},

{<Car: 0011>, <Feature: Auto>},

{<Car: 0011>, <Feature: AM/FM>}



Solution (3/3)

5. Infer Mappings.

– Transformations needed in steps 2-4 are 

recorded

– Mapping is produced out of this 

information

– Queries on the target schema can be 

translated to a query on the source

– Result contains additional values not 

recognized by the ontology


