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Output-constrained	PBE	(O-PBE)

• Generalization	constraint
• ∀ in	∈ inputs.								P(in)	∈ list	of	possible	of	outputs	for	in		

• Uniqueness	constraint
• ∀ (in,out)	∈ input-output	examples.							P(in)	=	out
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URLs	are	long!

• Complexity	of	VSA	used	in	Flash	Fill
• Quadratic	in	length	of	output
• Exponential	in	number	of	examples
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Layered	Version	Space	Algebra

• Performs	search	over	increasingly	expressive	sub-languages
• L1⊆ L2⊆ ….	⊆ Lk	

Ana	Trujillo	357	21th	Place	
SE,Redmond,WA

redmond-wa/98052

0 7 8 101 1611

Layer	1 Layer	2

Layer	3 Layer	4	– Full	dag
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Web-Extraction

div
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li

id	=	”feed-tabs”	

Can	be	expressed	in	Xpath query	language



Web-Extraction
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Input-dependentWeb-Extraction
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Input-dependentWeb-Extraction

Find	constraints	in	this	tree	that	satisfy	both	Uniqueness and	
Generalization properties	of	the	O-PBE	problem
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Input-dependentWeb-Extraction
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Results



Expressive?

• 88	data	integration	scenarios	
• Stocks,	weather,	sports,	currency,	….
• 62	URL	learning	tasks
• 88	Web-data	extraction	tasks

• 5	– 32	number	of	input	rows	in	the	spreadsheet
• Solves	all	of	them	correctly
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Layered	search	beats	VSA

0 10 20 30 40 50 60 70
BenchmarkV

0

2

4

6

8

10

7
Lm

e
 (

V)

Layered Vearch

V6A

URL	learning



0 10 20 30 40 50 60 70 80 90
Benchmarks

0

2

4

6

8

10

7
im

e
 (

s)

7Bpred

7Bintersect

7Bsearch

Fast?

Web-extraction	learning

All	tasks	take	<	10s



Easy	to	use?
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Impact	of	generalization	constraint
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Easy	to	use?

Web-extraction	learning
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Impact	of	generalization	constraint

Web-extraction	learning
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Summary

• Output-constrained	PBE

• Layered	Version	Space	Algebra

• Input-dependent	Web	Extraction

Thank	You!

jinala@mit.edu


