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LinkedMDB
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� The first linked data source dedicated to movies 
and movie-related informationand movie-related information

� Currently published by D2R Server

� Contains ~4 million triples and ~0.5 million links to 
other sources and web pages

� Won the first prize at Triplification Challenge
� I-Semantics 2008 Conference



LinkedMDB in LOD cloud
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LinkedMDB in LOD cloud
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� Linked Data Sources
� DBpedia/YAGO

� Lingvoj

� Musicbrainz

� Geonames

� FlickrWrappr

Wikipedia

OMDB

Freebase

Rotten 
Tomatoes

IMDb

FlickrWrappr

� RDF Book Mashup

� Movie Web Pages
� Freebase

� Wikipedia

� IMDb

� Rotten Tomatoes

� OMDB



LinkedMDB in LOD cloud
5

� Linked Data Sources
� DBpedia/YAGO

� Lingvoj

� Musicbrainz

� Geonames

� FlickrWrapprFlickrWrappr

� RDF Book Mashup

� Other possible links
� Revyu

� Freebase

� Virtuoso Sponger

� UMBEL

� OpenCyc

� Wordnet



LinkedMDB in LOD cloud
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� Linked Data Sources
� DBpedia/YAGO hard

� Lingvoj easy

� Musicbrainz hard

� Geonames easy

� FlickrWrappr easyFlickrWrappr easy

� RDF Book Mashup hard

� Movie Web Pages
� Freebase easy

� Wikipedia hard

� IMDb hard

� Rotten Tomatoes hard

� OMDB hard



Linkage Challenges – A Few Examples
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� Different Names for the same movie
� Alternative titles

� “High School Musical 3” – “HSM3”,  “Batman Returns 2” and “The Dark 
Knight”

� Different Styles
� “A Thousand and One Nights” and “1001 Nights”

� “The Shining” and “The Shining (film)”� “The Shining” and “The Shining (film)”

� Non-English titles
� “Adu Puli Attam” – “Aadu_Puli_Aattam” or “Sacco and Vanzetti” 

“Sacco_e_Vanzetti”

� Same title for different movies
� “Chicago” (1927 movie) - “Chicago” (2002 movie)

� Similar names for different movies
� “Spiderman 1” and “Spiderman 2”

� “Face to Face” and “Face to Fate”



Linkage Methodology

� Effectiveness

� Approximate String Matching/Joins

� Automatic and domain independent

� Semantic Matching
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Semantic Matching

� User-defined Transformation Rules

� Efficiency

� Efficient indexing, hashing and blocking techniques

� Avoid full similarity computation

� Minimize preprocessing on the data



Leverage Existing Techniques

� A huge amount of work on approximate string joins 
[Tutorial-VLDB’05, Tutorial-SIGMOD’06]

� Many string similarity measures proposed

� Survey for duplicate detection in [DDSurvey-TKDE’07]
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� Survey for duplicate detection in [DDSurvey-TKDE’07]

� A comparison for name-matching in [NameMatching-
IJCAI’03] by Cohen et al.

� Benchmarked for declarative approximate selection in 
[D.App.σ-SIGMOD’07]



String Similarity Measures

Edit-based

Token-based (Information Retrieval)

Intersection

Jaccard

Cosine w/tf-idf

10

GES

SoftTFIDF

SVM

Edit-distance 

(Levenshtein)

Jaro/JaroWinkler

Soundex

Hybrid

Cosine w/tf-idf

BM25

Language Modeling

HMM



Implementation

� Algorithms based on q-grams
� Efficient set similarity joins techniques can be used

� Techniques from Information Retrieval can be used
� To enhance accuracy

� Similarity measures from IR

� To enhance efficiency
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� To enhance efficiency
� By IR indexing techniques

� Idea: treat q-grams in strings like words in documents

� Implementing the similarity measures using vanilla SQL
� Why?

� Ease of implementation

� Keeping the data in the data source
� A major concern for enterprises

� Rely on the existing techniques for efficiency



Accuracy Evaluation

� Goal
� Maximum number of links (proxy for maximizing recall)

� Minimum number of incorrect links (maximizing precision)

14,000
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The measure of choice in this scenario: Weighted Jaccard



Threshold Selection and Accuracy

(Example using links to movie titles in DBpedia)
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Threshold Selection and Accuracy

(Example using links to movie titles in DBpedia)
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Linkage Metadata
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� Metadata about the source of the links

� Where do they come from?

� Can we trust them?

� What technique is used for linkage?� What technique is used for linkage?

� If the linkage is based on record matching, what is the 
similarity/confidence score?

� Allows the user to 

� Get information about a link

� Set user-specific requirements for the links



Linkage Metadata
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� Two linkage entities

� oddinker:interlink

� oddlinker:linkage_run



Conclusion

� Need for automatic linkage tools
� Functionality

� Ease of use
� Domain Independence

� Scalability
� Web-scale link discovery
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� Web-scale link discovery

� Approximate string matching as the first step in linkage
� More complex techniques are often required

� Using structural information [DBTune-LDOW’08], [CollER-DEngBul’06] 

� Need for linkage metadata
� Where do the links come from?

� Need for linkage evaluation interfaces
� Users can easily increase the quality
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The End

Questions ?

http://linkedmdb.org
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