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Seman&c Web 
  Focused on machines 
  “a web talking to machines” 

  Super virtual computer 
 Many networked loosely coupled computers 
 Work together to perform humongous tasks 

The Grid 



Seman&c Grid 
 Data heterogeneity – semantic web technologies  
 Challenge  –  to  design  framework  to  collaborate 
data from various sources  

 Data  in  big  organizations  –  stored  in  relational 
databases ‐ heterogeneous 

  support  integration  of  heterogeneous  relational 
databases using semantic web technologies 



How Ontology helps? 



Towards a Seman&c Web of RD 



DartGrid 
  implementation of Semantic Grid  
  application development framework  
  together  with a set of practical semantic tools   
  to  facilitate  integration  of  heterogeneous  relational 
databases  

  leverages upon  technologies  from both  the Semantic 
web and the Grid 



System Architecture 



Key Components in DartGrid 
 Ontology Service  

  expose the shared ontologies 
  Semantic Registration Service 

 maintains the semantic mapping information 
  Semantic Query Service 

  to process SPARQL semantic queries 
  Search Service 

  supports full‐text search in all databases 



Seman&c Tools 
 DartMapping 

  Visualized mapping tool 
  heterogeneous relational schemas                         RDF/OWL 
ontologies.  

 DartQuery  
 Ontology based query interface  
  SPARQL semantic queries                          SQL queries  

 DartSearch  
  ontology‐based search engine  
  to make full‐text search over all databases 

Semantic 
Mapping 

rewrite 



Seman&c Mapping 
  two legacy relational databases 

 W3C and ZJU (Zhejiang University) 
  about their  employees and projects 

  integrate them by the FOAF ontology 

 Person 
 Project 
 Organization 

Target Scheme: foaf Ontology 



Source Rela&onal Schemes 

  emp (empName, empMail, projectName, projectHomePage, 
     fundingOrganization) 

  emp (empName, empMail) 
  emp_org (empName , projectName)  
  pro_org (projectName, fundingOrganization) 
  org (fundingOrganization, fundingOrgHomePage) 



RDF Views 
 Define each relational table in the source as a view 
over the RDF ontologies.  

  Such views  are called RDF Views – 2 parts 
  left part ‐‐ view head ‐‐ a relational predicate.  
  right part ‐‐ view body ‐‐ a set of RDF triples 





Mapping Example 



DartMapping 
 DBRes panel displays the relational schemas 
 OntoSchem panel displays the shared ontology 
 Mapping Panel visually displays the mappings from 
relational schemas to ontologies 

 Generates registration entry – submit to Semantic 
Registration Service 

 Outline panel to browse and query mapping 
information 





DartQuery 
 Ontology based semantic query user interface 
 Browse ontology tree – select classes 
 Query form of properties of the classes generated 
 User can select the properties and input constraints 

  Semantic query generated – submitted to Semantic 
Query Service 

 Query rewritten into set of SQL queries – using 
mapping views – Semantic Registration Service 





Results Interface 
 User  can  navigate  through  all  the  related  entries  by 
following the semantic links 

 The  relations  between  search  results  and  those 
discovered by the semantic links are derived from the 
semantic layer 



Results Interface 



DartSearch 
 Google‐like search interface  
  accepts one or more keywords  
 makes a complete full‐text search in all databases 

 Navigate the search results by following the semantic 
links – as in Query Interface 

 Ranking – based on relevance of keywords 
  Links lead to the semantic query interface – get more 
accurate results 





About DartGrid 

 developed by Zhejiang University of China 
 toolkit was first introduced in 2004 
 used to build VO for Traditional Chinese 
Medicine (TCM) 

 70 legacy TCM databases by a formal TCM 
ontology with over 70 classes and 800 
properties 



Pros 
  It greatly facilitate developers to interconnect 
distributed located legacy databases using richer 
semantics,  

 To provide ontology‐based query, search and 
navigation services as one huge distributed database,  

 To add additional deductive capabilities on the top to 
increase the usability and reusability of data 



Unsolved Issues on Mapping 
1)  Redundancy among different database schemas, 
2)  Inconsistence between two database schemas, 
3)  Alternative ways to map n‐ary (n>2) relation into 

RDF/OWL model. 




