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Summary

A Mashup A web application that integrates data from
multiple web sources to provide a unique service.

A Involves the problems of data retrieval, source modeling,
data cleaning, data integration, and data visualization.

A Existingworks relies on a widget paradigm, but it Is hard to
locate the right widget and customization usually requires
programming knowledge.

A The Karma systemhat they have developed is an approach
of a unified interactive framework that requires no widgets,
but rather allows users with no programming experience to
easily creatdMashupsby example.




Summary

A Data retrieval Extracting data from web pages
Into a structured data source.

A Source modeling Assigning the attribute name
for each data column for relationship purposes.

A Data cleaning Transforming extracted data into
an appropriate format.

A Data integration Combining two or more data
sources together.

A Data visualization Displaying the final data
generated by the user.




Example; Karma, GUI
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Figure 2. The interface of Karma. The left window is an embedded web browser. The top right window
contains a table that a user would interact with. The lower right window shows options that the user can select
to get into different modes of operation.



Exampleg Karma, Data Retrieval

sedect one
Japon Bistro
Sushi Dokar. ..
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Gairvcl Thal | ...
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Ficure 3: By dragging “Japon Bistro™ into the first
row, Karma automatically fills the rest of the column



Figure 4: The user extracts the whole list by dragging

select one address
Japon Bistre 927 E Color.,
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select one
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Example; Karma, Source Modeling

select one
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only four values into the first row of the table.



Example; Karma, Data Cleaning

5 description number o...  user defi...  Ffinal
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Ficure 5: Karma in the cleaning mode. The user can

specifv the clean result and Karma will t1v to induce
the cleaning transformation.



Methodologyc Karma, Data Retrieval
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Figure 6. A simplified DOM tree that represents the
best restaurant page in the motivating example. The
gray nodes represent the HIML tags, while the whirte
nodes represent the data embedded within those tags.



Methodologyc Karma, Source Modeling

Data repository
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Figure 7. A view of the overlapping between newly
extracted data and existing data in the repository.



Methodologyc Karma, Data Cleaning

In Karma. we use a cleaning by example approach that lets
users specify how the cleaned data should look like. Karma
then will try to mnduce the cleanmg transformation rule. We
adapt our cleaning by example approach from Potter's
Wheel [13]. Given a string of data. we first break the string
mto different tokens based on the following data types:
=word>, <number=, <blankspace™, and <symbol>. For
example. “jones. norah™ would correspond to {<wordl=,
<symbol=, <blankspace=, <word2=}_ Once the user
specifies the cleaned result, for example “Norah Jones™, the
user-defined data will also be broken mto different tokens
{=wordl>=, <blankspace>. <weord2?>}. Karma then tries to
determme the transformation as follows:

First locate tokens with the same value between the O (onginal)
and D (user-defined) set, and determine if the ordering has been
swapped or not. If yes, add the swap mmstruction for that token
into the set I, which stores all transformation sub-rules.

For each token in O that cannot be matched to D, apply a set of
pre-defined transformations 5 and see if the result of the
transformation can be matched to any value in D.

If no. then discard that token from O. If yes, add the pre-defined
transformation and the swap mstruction, if any, to I



Methodologyc Karma, Data Integration

Data repository
Restaurant 2 Raeslaurant 2 ;
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a b Sasabune Zagat
- Katana restaurant |Fagat
Restaurant Health Raling
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Japon Bistro 3 s -
Hokusai 4 Sushi 25
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Sushi o ¥| Katana px o] o]
Sasabune
Katana <] qo0) Figure 9. Selecting Katana in cell 1 limits the choices
= in other cells, such as cell 6 and cell 2, through the
Figure § shows how the user can integrate new data horizontal constraint.
with existing data through examples. When the user On the other hand. cell 2 1s only limited to three attributes
selects more examples, the table becomes more (shaded in the attribute rows in Figure 9) since these

constrained. The value 1-6 designated empty cells. attributes come from sources that have “Restaurant name”



Rough Architecture Diagram
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Core Component Diagram
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