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Motivation

majority of structured data 
on the Web is in RDBs [1] 

[1] K. C.-C. Chang, B. He, C. Li, M. Patel, Z. Zhang. Structured Databases on the Web: Observations and Implications. 
SIGMOD Record, 2004.
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Object Oriented Reengineering Pattern
by: Demeyer, Ducasse, Nierstrass

“Make a Bridge to 
the New Town”



Make a Bridge to the New Town

Evolizer SOFAS

OntoAccess
RDB
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Legacy System: Evolizer

Evolizer SOFAS

OntoAccess
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Evolizer

‣ software analysis platform
‣ set of plug-ins for the Eclipse IDE
‣ integrates data from version control, issue 

tracking, mailing lists, etc. via importers
‣ data stored in a relational database
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New System: SOFAS

Evolizer SOFAS

OntoAccess
RDB
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SOFAS

‣ service-oriented (RESTful) platform
‣ software analysis services
‣ easily accessible & composable
‣ services described by ontologies
‣ data represented in RDF
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The Bridge: OntoAccess

Evolizer SOFAS

OntoAccess
RDB
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OntoAccess
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RDBOntoAccess

‣ RDB-to-RDF mediation platform
‣ RDF-based read access to RDB
‣ RDF-based write access to RDB
‣ on-demand request translation
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C2

C1

FKP2
P1

OntoAccess: Mapping

PK A1 A2 FK

T1

Mapping

‣ Table to Class

‣ Attribute to Property

‣ + Schema Constraints 
(primary key, foreign key, not null, 
unique, check)
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Why not use D2R, 
R2RML, ...?
➥ read-only!



Case Study

UC1: Use Evolizer Data in SOFAS

UC2: Use SOFAS Data in Evolizer
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UC1: Evolizer ➞ SOFAS

‣ data about hundreds of system in Evolizer
‣ re-import in SOFAS would take months
‣ some data not available online anymore
‣ data still needed in Evolizer

➡ translate SPARQL queries and Jena API 
calls via OntoAccess to SQL
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UC2: SOFAS ➞ Evolizer

‣ new data importers in SOFAS (e.g. Git)
‣ new data computed in SOFAS (e.g. metrics)
‣ data valuable to Evolizer & its tools
‣ importers not available in Evolizer

➡ translate triples for bulk insert via 
OntoAccess to SQL DML
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Mapping Challenges

a) Concept Inheritance

PK A1 A2 A3

T1

A4 A5 C

13 ... NULL NULL ... NULL C1

17 NULL NULL ... ... ... C2

31 ... NULL NULL ... NULL C3

A4
C1

A1
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table-per-hierarchy
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Mapping Challenges

b) Tool Support

@prefix dc:      <http://purl.org/dc/elements/1.1/> .
@prefix foaf:    <http://xmlns.com/foaf/0.1/> .
@prefix dct:     <http://purl.org/dc/terms/> .
@prefix xsd:     <http://www.w3.org/2001/XMLSchema#> .
@prefix map:     <http://localhost/uuc#> .
@prefix r3m:     <http://ontoaccess.org/r3m#> .
@prefix edu:!  <http://ontoaccess.org/edu#> .

map:Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Student_Course_attends_courseNumber ;
      r3m:hasSubjectAttribute
              map:Student_Course_Student_studentId ;
      r3m:hasTableName "Student_Course" ;
      r3m:mapsToObjectProperty
              edu:attends .

map:Assistant_Course_assists_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "assists_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .
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Mapping Challenges

b) Tool Support

@prefix dc:      <http://purl.org/dc/elements/1.1/> .
@prefix foaf:    <http://xmlns.com/foaf/0.1/> .
@prefix dct:     <http://purl.org/dc/terms/> .
@prefix xsd:     <http://www.w3.org/2001/XMLSchema#> .
@prefix map:     <http://localhost/uuc#> .
@prefix r3m:     <http://ontoaccess.org/r3m#> .
@prefix edu:!  <http://ontoaccess.org/edu#> .

map:Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Student_Course_attends_courseNumber ;
      r3m:hasSubjectAttribute
              map:Student_Course_Student_studentId ;
      r3m:hasTableName "Student_Course" ;
      r3m:mapsToObjectProperty
              edu:attends .

map:Assistant_Course_assists_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "assists_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

PK A1 A2 FK

T1
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CREATE TABLE Revision (
previousRevision  INT,
...
FOREIGN KEY (previousRevision) 

REFERENCES Revision(id)
);
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Mapping Challenges

b) Tool Support

@prefix dc:      <http://purl.org/dc/elements/1.1/> .
@prefix foaf:    <http://xmlns.com/foaf/0.1/> .
@prefix dct:     <http://purl.org/dc/terms/> .
@prefix xsd:     <http://www.w3.org/2001/XMLSchema#> .
@prefix map:     <http://localhost/uuc#> .
@prefix r3m:     <http://ontoaccess.org/r3m#> .
@prefix edu:!  <http://ontoaccess.org/edu#> .

map:Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Student_Course_attends_courseNumber ;
      r3m:hasSubjectAttribute
              map:Student_Course_Student_studentId ;
      r3m:hasTableName "Student_Course" ;
      r3m:mapsToObjectProperty
              edu:attends .

map:Assistant_Course_assists_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "assists_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .
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map:Revision_previousRevision  a  r3m:AttributeMap;
      r3m:hasAttributeName  "previousRevision";
      r3m:mapsToObjectProperty  map:previousRevision;
....
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Mapping Challenges

b) Tool Support

@prefix dc:      <http://purl.org/dc/elements/1.1/> .
@prefix foaf:    <http://xmlns.com/foaf/0.1/> .
@prefix dct:     <http://purl.org/dc/terms/> .
@prefix xsd:     <http://www.w3.org/2001/XMLSchema#> .
@prefix map:     <http://localhost/uuc#> .
@prefix r3m:     <http://ontoaccess.org/r3m#> .
@prefix edu:!  <http://ontoaccess.org/edu#> .

map:Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Student_Course_attends_courseNumber ;
      r3m:hasSubjectAttribute
              map:Student_Course_Student_studentId ;
      r3m:hasTableName "Student_Course" ;
      r3m:mapsToObjectProperty
              edu:attends .

map:Assistant_Course_assists_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "assists_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_Course_Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Student_studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Student
              ] .

map:Student_studentId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "studentId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Student_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Professor_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Professor_Course_teaches_courseNumber ;
      r3m:hasSubjectAttribute
              map:Professor_Course_Professor_staffId ;
      r3m:hasTableName "Professor_Course" ;
      r3m:mapsToObjectProperty
              edu:teaches .

map:Staff
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Staff_lastName , map:Staff_email , map:Staff_staffId , map:Staff_firstName ;
      r3m:hasTableName "Staff" ;
      r3m:mapsToClass foaf:Person ;
      r3m:uriPattern "Staff%%staffId%%" .

map:Staff_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .

map:Student_email
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "email" ;
      r3m:mapsToDataProperty
              foaf:mbox .
             
map:Student_grade
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "grade" ;
      r3m:mapsToDataProperty
              edu:grade .

map:Assistant_Course_Assistant_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Assistant_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Assistant
              ] .

map:Professor
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Professor_staffId , map:Professor_head_code ;
      r3m:hasTableName "Professor" ;
      r3m:mapsToClass edu:Professor ;
      r3m:uriPattern "Professor%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:database
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:DatabaseMap ;
      r3m:hasTable map:Student , map:ResearchGroup , map:Professor_Course , map:Course , map:Staff , 
map:Student_Course , map:Assistant_Course , map:Assistant , map:Professor ;
      r3m:jdbcDriver "com.mysql.jdbc.Driver" ;
      r3m:jdbcUrl "jdbc:mysql://localhost/uuc" ;
      r3m:password "uuc" ;
      r3m:uriPrefix "http://localhost/uuc/" ;
      r3m:username "uuc" .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

map:Student
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Student_studentId , map:Student_firstName , map:Student_lastName , 
map:Student_email , map:Student_grade ;
      r3m:hasTableName "Student" ;
      r3m:mapsToClass edu:Student ;
      r3m:uriPattern "Student%%studentId%%" .

map:ResearchGroup_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "code" ;
      r3m:mapsToDataProperty
      ! !   edu:code ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Course_description
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "description" ;
      r3m:mapsToDataProperty
              dc:description .

map:ResearchGroup
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:ResearchGroup_code , map:ResearchGroup_name ;
      r3m:hasTableName "ResearchGroup" ;
      r3m:mapsToClass foaf:Group ;
      r3m:uriPattern "ResearchGroup%%code%%" .

map:Professor_Course_Professor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "Professor_staffId" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
              ] .

map:Student_Course_attends_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "attends_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:ResearchGroup_name
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "name" ;
      r3m:mapsToDataProperty
              foaf:name .

map:Assistant_group_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "group_code" ;
      r3m:mapsToObjectProperty
              edu:memberOf ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Professor_head_code
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "head_code" ;
      r3m:mapsToDataProperty
              edu:leads ;
      r3m:hasConstraint 
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:ResearchGroup
      ! !   ] .

map:Staff_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Student_lastName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "lastName" ;
      r3m:mapsToDataProperty
              foaf:given_name .

map:Professor_Course_teaches_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName "teaches_courseNumber" ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Course
              ] .

map:Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Course_description , map:Course_courseNumber , 
map:Course_courseName ;
      r3m:hasTableName "Course" ;
      r3m:mapsToClass edu:Course ;
      r3m:uriPattern "Course%%courseNumber%%" .

map:Assistant_Course
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:LinkTableMap ;
      r3m:hasObjectAttribute
              map:Assistant_Course_assists_courseNumber ;
      r3m:hasSubjectAttribute
              map:Assistant_Course_Assistant_staffId ;
      r3m:hasTableName "Assistant_Course" ;
      r3m:mapsToObjectProperty
              edu:assists .

map:Assistant
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:TableMap ;
      r3m:hasAttribute map:Assistant_staffId , map:Assistant_group_code , 
map:Assistant_supervisor_staffId ;
      r3m:hasTableName "Assistant" ;
      r3m:mapsToClass edu:Assistant ;
      r3m:uriPattern "Assistant%%staffId%%" ;
      r3m:hasParentTable map:Staff .

map:Course_courseNumber
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseNumber" ;
      r3m:mapsToDataProperty
      ! !   edu:courseNo ;
      r3m:hasConstraint
              [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:PrimaryKey
              ] .

map:Staff_firstName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "firstName" ;
      r3m:mapsToDataProperty
              foaf:firstName .

map:Course_courseName
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "courseName" ;
      r3m:mapsToDataProperty
              dc:title .

map:Assistant_supervisor_staffId
      <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
              r3m:AttributeMap ;
      r3m:hasAttributeName
              "supervisor_staffId" ;
      r3m:mapsToObjectProperty
              edu:supervisor ;
      r3m:hasConstraint
      ! !   [ <http://www.w3.org/1999/02/22-rdf-syntax-ns#type>
                        r3m:ForeignKey ;
                r3m:references map:Professor
      ! !   ] .

PK A1 A2 FK
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map:Revision_previousRevision  a  r3m:AttributeMap;
      r3m:hasAttributeName  "previousRevision";
      r3m:mapsToObjectProperty  ver:follows;
....

Basic 
Mapping
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Lessons Learned

‣ OntoAccess well suited to “Make to Bridge to 
the New Town”

‣ existing RDB-to-RDF approaches unsuitable
‣ (extended) OntoAccess mapping provides 

required expressivity
‣ tool support indispensable
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“Make a Bridge to the New Town”
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RDB

Thanks
!

http://ontoaccess.org

http://ontoaccess.org
http://ontoaccess.org

