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What’s a Mashup?	

a) LA crime map c) Ski bonk b) zillow.com 

A website or application that combines content from more 
than one source into an integrated experience [wikipedia]	

Combined Data gives new insight / provides new services	



Mashup Building Issues	

Wrapper Wrapper 
Data 
Retrieval 

Clean Clean 

Attribute Attribute Calibration 
-source modeling 
-cleaning 

Combine Integration 

Customize 
Display 

Display 



Goal: Create Mashups without Programming 
•  Addresses syntax issued, but users still required to 

understand programming concepts 

Existing Approaches	

Yahoo’s Pipes 

Widget Paradigm 
-  Widgets (i.e., 43 for Pipes, 

300+ for MS) represents an 
operation on the data. 

-  Locating and learning to 
customize widget can be time 
consuming 

-  Most tools focus on particular 
issues and ignore others. 

Can we come up with a framework that addresses all of the 
 issues while still making the Mashup building process easy? 



•  Focus on data, not on the process 
–  Users are already familiar with data. 
–  Capture and model the Mashup building process 

from examples (PBD) 
•  Consolidate rather than Divide-And-Conquer 

–  Solving one issue can help solve other issues. 
–  Use one interaction platform -- a table 

•  Leverage existing database 
–  Helps with source modeling, cleaning, and data 

integration. 

Our Integrated Approach	



Our system: Karma	
Embedded Browser Table 

Interaction Modes 
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Our system: Karma	
Embedded Browser Table 

Interaction Modes 



{Restaurant name, address, phone, 
Review} 

{Restaurant name, address, phone, review, Date of Inspection, Score} 

Map 

Clean 

Extract 

{Restaurant name, address, Date of 
Inspection, Score} 

Clean 

Extract 



{Restaurant name, address, phone, 
Review} 

{Restaurant name, address, phone, review, Date of Inspection, Score} 

Map 

Clean 

Extract 

{Restaurant name, address, Date of 
Inspection, Score} 

Clean 

Extract 



{Restaurant name, address, phone, 
Review} 

{Restaurant name, address, phone, review, Date of Inspection, Score} 

Map 

Clean 

Extract 

Database 



12 

Data Retrieval: Extraction	

Tbody/tr[1]/td[2]/a TBODY 
tr tr 

td td 

1. 2. 
Japon Bistro 

td 

a br br 

970 E Colora.. 
Upscale yet affordabl.. 

td 

a br br 

8400 Wilshir. 
Chic elegance….. 

   Hokusai 
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Data Retrieval: Extraction	

Tbody/tr[1]/td[2]/a TBODY 
tr tr 

td td 

1. 2. 
Japon Bistro 

td 

a br br 

970 E Colora.. 
Upscale yet affordabl.. 

td 

a br br 

8400 Wilshir. 
Chic elegance….. 

   Hokusai 

Tbody/tr*/td*/a 
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Data Retrieval: Navigation	

TBODY 
tr tr 

td td 
1. 2. 

Japon Bistro 

td 
a br br 

970 E Colora.. 
Upscale yet affordab 

td 
a br br 

8400 Wilshir. 
   Chic elegance… 

  Hokusai 
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Data Retrieval: Navigation	
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Data Retrieval: Navigation	

TBODY 
tr tr 

td td 
1. 2. 

Japon Bistro 

td 
a br br 

970 E Colora.. 
Upscale yet affordab 

td 
a br br 

8400 Wilshir. 
   Chic elegance… 

  Hokusai 



Source Modeling (Attribute selection)	

Possible Attribute 

restaurant name (3) 
artist name (1) 

{a |a,s: a ∈ att (s) ∧ (val(a,s) ⊂ V)} 

… 

Sushi 
Sasabune 

Hokusai 
Japon Bistro 

Newly extracted data 

Data repository 

95 … 927 E.. Japon 
Bistro 

99 … 8439.. Katana 
90 … 8400.. Hokusai 
Health 
Rating … Address restaurant 

name 

… … … … 
… … French Renoir 
… … Japanese Hokusai 
… … nationality artist 

name 

… … 23 Katana 
… … 25 Sushi 

Roku 

… … 27 Sushi 
Sasabune 

… … zagat 
Rating restaurant 

name 
Zagat 

Artist Info 

LA Health Rating 



Data Cleaning: using existing values	

restaurant name 

Sushi 
Roka 

Sushi 
Sasabune 

Hokusai 
Japon Bistro 

Newly extracted data 

Data repository 

95 … 927 E.. Japon 
Bistro 

99 … 8439.. Katana 

90 … 8400.. Hokusai 

Health 
Rating 

… Address restaurant 
name 

… … 23 Katana 

… … 25 Sushi 
Roku 

… … 27 Sushi 
Sasabune 

… … zagat 
Rating 

restaurant 
name 

Zagat 

LA Health Rating 



Data Cleaning: using predefined rules	

.

.

.

Predefined 
Rules 

28 Reviews →  28 

Subset Rule: 
(s1s2..sk) → (d1d2…dt)  ∧  
(k  <=  t) ∧  
si ∈ {d1,d2,…,dt} ∧ 
di ≠ dj 



Data Integration	
Based on [tuchinda 2007] 



Data repository 

95 … 927 E.. Japon 
Bistro 

99 ... 8439.. Katana 

90 … 8400.. Hokusai 

Health 
Rating 

.. Address restaurant 
name 

… … 23 Katana 

… … 25 Sushi 
Roku 

… … 27 Sushi 
Sasabune 

… … zagat 
Rating 

restaurant 
name 

Zagat 

LA Health Rating 

Data Integration (cont.)	

{v} = val(a,s) where a {x}  
 s is any source where att(s) {x} ≠ {} 

{a}R = possible new attribute selection for row i. 
{x} = Set intersection({a}) over all the value rows. 



Map Generation	



•  Building Blocks 
–  Programming by Demonstration [Cypher 1993, Lau 2001] 
–  Simile [Huynh 2005] 
–  Potter’s Wheel [Raman 2001] 
–  Building Queries by Demonstration [Tuchinda 2007] 

•  Data Extraction 
–  Simile, Dapper, D.Mix [Hartman 2007], OpenKapow 

•  Widget Approach 
–  Yahoo’s Pipes, Microsoft’s Popfly, IBM’s QED Wiki, Bungee 

Labs, Proto Software, Marmite [Wong 2007] 

•  Misc. 
–  Intel’s Mashmaker [Ennals 2007] 
–  Google MyMap 

Related Work	



Preliminary Evaluation	

•   3 Mashup building tasks 
•   Compare Karma(K) and Dapper + Yahoo (DP). 
•   Record the number of steps: 
   typing values in textbox, clicking a button, select an option from a list,      
   dragging and dropping, and connecting one widget to one another 



•  Contribution: An approach to build Mashups 
by combining four common information 
integration techniques into a unified 
framework. 
–  Data extraction 
–  Source modeling 
–  Data Cleaning 
–  Data Integration 

•  Future work:  
–  Data display 
–  In depth evaluation 
–  Dynamic web data 
–  PBD issues 

Conclusion	


