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Graph data
• General model to be able to represent real 

world information
– e.g., social networks, chemical compounds 

• Consist of vertex set and edge set
– e.g., a user is a vertex and an edge is 

relationship between users in social networks
• Two classes of graph data: a single large 

graph and a set of multiple small graphs
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Graph Data Search
• Find subgraphs matching with given query
– e.g., user search on social networks, search 

for a bunch of co-authors in co-author network
• Querying
– Pattern query (e.g., SPARQL à)
• input: a desired pattern with variables 
• output: values of the variables 

– Keyword query 
• input: a set of keywords
• results: subgraphs containing all keywords
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select	?x	?y
where{

?a	foaf:knows ?b.
?a	foaf:name ?x.
?b	foaf:name ?y.	

}



Motivation
• Problems
– Pattern query: users are expected to know
• query languages of pattern query, and 
• structure of graph data.

– Keyword query: getting appropriate result 
subgraphs is still difficult

è Supports to graph data search
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Basic Idea
• Applying faceted search for graph data 

search over a single graph
– need to extract objects (target subgraphs) and 

facets (attributes of objects)
• Extracting meaningful subgraphs as 

objects
– e.g., frequent subgraphs
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Related work
• [1] applies faceted search to construct 

SPARQL queries by selecting predicate 
and subject.

• [2] gives graphical interface to construct 
chemical compound pattern queries.
– the dataset consists of a set of graphs 
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Faceted Search
• One of the exploratory searches
• Search process

1. (system) shows current results, associated 
facets and values of the facets.

2. (user) selects one of the values of the facets.
3. continue.

• Real applications
– DBLP, eBay, Amazon, etc.
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Faceted Search: an example

Make Year Color
Honda 2011 Red
Honda 2009 Blue
Honda 2009 Black
Toyota 2010 Blue
Toyota 2009 Red
Suzuki 2011 Red
Suzuki 2010 Blue

Make Count
Honda 3
Toyota 2
Suzuki 2

Color Count
Red 3
Blue 3
Black 1

Car databaseFacet

Year Count
2009 3
2010 2
2011 2

Make Year Color
Honda 2011 Red
Honda 2009 Blue
Honda 2009 Black

Make Count
Honda 3

Color Count
Red 1
Blue 1
Black 1

Car databaseFacet

Year Count
2009 2
2011 1
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Frequent Subgraph Mining
• A technique extracting frequently occurring 

subgraphs in graph data
• A subgraph in a frequent subgraph is also 

frequent subgraphs
è extract maximal frequent subgraphs

• Existing work [3, 4, 5]
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Proposed Framework
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Infrastructure
• Relational database to store object and 

facet information

• With this info., subjects are searchable by 
SQL language.
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Case study: citation network
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Case study: citation network
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Conclusion and Future works
• Conclusion
– Faceted search framework for graph data
• Objects are extracted using frequent subgraph 

mining approach.
– Case studies on simpler data
• citation network and review network

• Future work
– enabling faceted search for more complex 

graph data, e.g., multiple connectable objects
– interface design
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