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-- Select all males from the family model 
SELECT m MALES 
 FROM TABLE(SDO_RDF_MATCH( 
  '(?m rdf:type :Male)', 
  SDO_RDF_Models('family'), null,  
SDO_RDF_Aliases(SDO_RDF_Alias('','http://www.example.org/family/')), null)); 

�
MALES 
-------------------------------------------------------------------------------
-http://www.example.org/family/Jack 

http://www.example.org/family/Tom 

�<'<)2���*
��
�,�!�� 
��!��

�0-�	�2��'<.���S-�0S	�2)� .�

��I.A���!
��!��T4M"44TUU1����
��� ��/�.A���!
��!��A!/I,�

�����S-�0S	
�
��.I��� ���I/,�����,�

����S-�0S�����
�.���S-�0S�����.II,I!����LL# # # "
1�� ��
"
��L��� ���LI//,�����//;�

����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����

* <- ��8�

���������������������������������������������������������������������������������

� <��� 2�

���������������������������������������������������������������������������������

!����LL# # # "
1�� ��
 "
��L��� ���L ��%���M�

!����LL# # # "
1�� ��
 "
��L��� ���L)�������4M"44�



Whitepaper: GIS Semantic Grid Mediator Page 16 of 41�
�

�
���
 � �!
� �
� ���� �
�� ��� ���������
�"� 2!��� ���
�� ���
�� ��� �
��
�
��
�� ������ �!
 � �
��
���� 
��

�����
�,���
�
���
�,�������������
�"��

�

����!
 ���� ����
1�� ��
,�*
��
������ ��������!���!����# 
���������
���	��
�����0
� ��
"��������
�����

�������
�
�����!���!����# 
������
�
���
������!
��������� 
�!
���"����������������������
�
�����!���

!��� �# 
������
�
���
��� ��
�!
�������� ����
 ���"�2!
� ��
�
���
�� ���!
����������
�!
���� !��
� �!
�

�
� ����	��
,����� � 
�!
�������� ����
 ���� !��
 � �!
 � �
� ���� 0
� ��
"����� �
# � �����
�� �!�����
�

���
��
�����
��!
 �0�	�'R �-�0�� 
�
 ��# ������%
���������
 �
���!
�-�0���
���������"�

Creating Rule Indexes 
���
�
�������
���������������
 ���
��������# 
�����-�0�9�
��
�����
���������!
 �-�0�����
���
����

���
���
 ��
��-�0�� 
�
 ��"������
 ����
1������
��
���
�����
 ��
��-�0�� 
�
 ����������9�
������ 
,���
���

����
���
��������
������!
 ���
�
��-�0�����
��������# 
�����-�0�9�
��
�"�2!
����
�����
1�# ������
 �

�
�
���
 � .�
�# ���� �!���/����� �!
 � �����
��# !��!� ���� �
 � ���
��
�� ������ �!
 � -�0�� ���
�"�2!��� ��
 �

�
�
����
����
�
�������
�
������
�����������
�����
1�����!
# ������!���
1�� ��
 ��

�

�
�������2	�3��������������������4��� �*�������+��

���
��!������
�����
1������
��
�,��!
����
�
��
�9�
����
�����������!
�� ��
����
� ��!
���� ����� 
�
 ��

�����
 �
1
���
��# ��!��!
 �
���
��
���������!
 �-�0�����
�
������������# 
������!
 ��
��
# ����9�
��"�

�

�
�������5	�64��������)�����.��� �)��
��� �* �������+��

���������
���
��!
 ����
 �-�0�����
�,���
���������
��
 ��!
 ���
# ���
 ��
�����
 ����
��������
 ��!
� ����

���
�
������9�
��
�"�0
��
1�� ��
,��
���!
���� ����-�0�� 
�
 �,���
��������
���
 ���@�����*��
����B�

���
 ��
��
���
 ��!
 ����������
�����
�
���"������
�����
1�����!
����
��
���
�
����
 ��!������
 ��
����
�

������
�
������9�
��
�"�

�

 ����	�	�	
�� !
���	��	��� " 
��	��#$
���	����

-- RDFS inferencing in the family model 
BEGIN 
 SDO_RDF_INFERENCE.CREATE_RULES_INDEX( 
  'rdfs_rix_family',  
  SDO_RDF_Models('family'), SDO_RDF_Rulebases('RDFS')); 
END; 
/ 
�

-- Select all males from the family model, with RDFS inferencing. 
SELECT m MALES 
 FROM TABLE(SDO_RDF_MATCH( 
  '(?m rdf:type :Male)', 
  SDO_RDF_Models('family'), SDO_RDF_Rulebases('RDFS'),  
SDO_RDF_Aliases(SDO_RDF_Alias('','http://www.example.org/family/')), 
  null)); 
 
MALES 
--------------------------------------------------------------- 
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XQuery Hybrid Reasoning Function 1:  
 
  member($C, “direct|all”, “DL|HYBRID|RDFS”) 
 
Returns: member instances of a specific class description $C, “all” 
returns all members of $C, depending upon reasoning mode, including 
complex expressions and sub class membership. Intuitively, “direct” 
returns only instances that are directly members of $C. 
 
XQuery Hybrid Reasoning Function 2: 
 
  related($C, $P, $D, “DL|HYBRID|RDFS”) 
 
Returns: instances matching a combination of classes ($C), individuals, 
literals, datatypes ($P) and RDF properties ($P). 
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declare default function namespace  
 "http://www.cerebra.com/cerebra/functions/3.1" 
declare default element namespace  
 "http://localhost:8080/sanitized/geo-test.owl" 
for $i in instances() 
for $j in instances() 
for $p in instances() 
for $cn in datavalues() 
where every $model in models() satisfies 
 member($i, "Feature", $model)                                           
 and member($j, "Obstruction", $model) 
 and related($j, "hasWeight", $i, $model) 
 and related($j, "hasConceptSources", $p, $model) 
 and related($p, "movable", $cn, $model) 
 and matches($cn, "xs:string", "C01_ConceptName") 

return <osgb:topographicMember><osgb:TOID>{$i}</ogsb:TOID> 
 
FLOOD DETERENTS 
------------------------------------ 
<osgb:topographicMember><osgb:TOID>00213</ogsb:TOID> 
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declare default function namespace  
 "http://www.cerebra.com/cerebra/functions/4.1" 
declare default element namespace  
 "http://localhost:8080/sanitized/geo-test.owl" 
for $i in instances() 
for $j in instances() 
for $p in instances() 
for $cn in datavalues() 
where every $model in models() satisfies 
 member($i, "EmergencyAccommodation", $model)                            
 and member($j, "PrimaryCare", $model) 
 and outsideRegion($p, "FloodZone", $model) 
 and insideRegion($p, within("miles",20,"Floodzone"), $model) return 
<EmergencyCare><Primary>{$i}</Primary></EmergencyCare> 
 
EMERGENCY ACCOMMODATION 
------------------------------------ 
<EmergencyCare><Primary>Hayfield High School</Primary></EmergencyCare> 
<EmergencyCare><Primary>Anytown Local Church</Primary></EmergencyCare> 
<EmergencyCare><Primary>Town Center Clinic</Primary></EmergencyCare> 
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Appendix A: 

Querying RDF Schema and Rules in Oracle10g 
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Data Sources for these Exercise: 
 
1. http://www.rdfdata.org/data.html#geo 
2. http://www.daml.ri.cmu.edu/ont/USCity.daml 
3. http://www.daml.ri.cmu.edu/ont/USRegionState.daml 
4. http://www.ncdc.noaa.gov/oa/climate/online/ccd/nrmpcp.txt 
 

Exercise 1. Select USStates bordering Colorado. 
 
SELECT s states_bordering_co 
FROM TABLE(SDO_RDF_MATCH( 
'(?s usrs:borderstate usrs:CO)', 
SDO_RDF_Models('us_territory'), 
null, 
SDO_RDF_Aliases(SDO_RDF_Alias('usrs','http://www.daml.ri.cmu.edu/ont/US
RegionState.daml#')), 
null)); 
 
/* 
STATES_BORDERING_CO 
----------------------------------------------------- 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#AZ 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#KS 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#NE 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#NM 
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http://www.daml.ri.cmu.edu/ont/USRegionState.daml#OK 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#UT 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#WY 
*/ 
 
SET LINES 100; 
COLUMN city format a40; 
COLUMN rainfall format a10; 
 

Exercise 2. Select USCities with 37" of annual rainfall. 
 
SELECT n city, r rainfall 
FROM TABLE(SDO_RDF_MATCH( 
'(?c noaa:annInchRainfall "37.0"^^xsd:decimal) (?c noaa:annInchRainfall 
?r) (?c usc:name ?n)', 
SDO_RDF_Models('us_territory'), 
null, 
SDO_RDF_Aliases(SDO_RDF_Alias 
('noaa','http://www.ncdc.noaa.gov/oa/climate/online/data#'), 
                SDO_RDF_Alias 
('usc','http://www.daml.ri.cmu.edu/ont/USCity.daml#')), 
null)); 
 
/* 
CITY                                     RAINFALL 
---------------------------------------- ---------- 
Grand Rapids                             37 
Rockford                                 37 
Portland                                 37.0 
*/ 
 

Exercise 3. RDFS inferencing on the us_territory model. 
 
Step 1: Create a rules index. The rules index pre-computes triples that 
can be inferred from applying the rulebases. The RDFS rulebase 
implements RDFS entailment rules and is Oracle-supplied.  
 
BEGIN 
SDO_RDF_INFERENCE.CREATE_RULES_INDEX( 
'us_territory_rdfs_rbidx', 
SDO_RDF_Models('us_territory'), 
SDO_RDF_Rulebases('RDFS')); 
END; 
/ 
 
Step 2: Inferencing query with the RDFS rulebase. For this example we 
will SELECT all the Cities in ME. Please note that the dataset does not 
contain an explicit City class.  Using the RDFS rules usc:USCity is an 
rdfs:subClassOf ac:City; a usc:USCity is therefore a type of ac:City.  
 
SELECT cn ME_CITIES 
FROM TABLE(SDO_RDF_MATCH( 
'(?n rdf:type ac:City) (?n usc:state usrs:ME) (?n usc:name ?cn)', 
SDO_RDF_Models('us_territory'), 
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SDO_RDF_Rulebases('RDFS'), 
SDO_RDF_Aliases(SDO_RDF_Alias 
('ac','http://www.daml.ri.cmu.edu/ont/City.daml#'), 
  SDO_RDF_Alias 
('usrs','http://www.daml.ri.cmu.edu/ont/USRegionState.daml#'), 
                SDO_RDF_Alias 
('usc','http://www.daml.ri.cmu.edu/ont/USCity.daml#')), 
null)); 
 
/* 
ME_CITIES 
------------ 
Augusta 
Lewiston 
Portland 
York 
*/ 
 
Step 3: Perform query without RDFS inferencing.  In this example, 
Selecting all the cities in ME without using RDFS inferencing will 
return a null set (e.g., rdf:type->ac:City is not found). 
 
SELECT cn ME_CITIES 
FROM TABLE(SDO_RDF_MATCH( 
'(?n rdf:type ac:City) (?n usc:state usrs:ME) (?n usc:name ?cn)', 
SDO_RDF_Models('us_territory'), 
null, 
SDO_RDF_Aliases(SDO_RDF_Alias 
('ac','http://www.daml.ri.cmu.edu/ont/City.daml#'), 
  SDO_RDF_Alias 
('usrs','http://www.daml.ri.cmu.edu/ont/USRegionState.daml#'), 
                SDO_RDF_Alias 
('usc','http://www.daml.ri.cmu.edu/ont/USCity.daml#')), 
null)); 
 
/* no rows selected */ 
 

Exercise 4. Inferencing on us_territory model using a user-defined rulebase. 
 
Step 1: Create a rulebase. Rulebases contain a set of rules that will 
be applied to queries. 
 
EXECUTE SDO_RDF_INFERENCE.CREATE_RULEBASE('us_territory_rb'); 
 
Step 2: Insert a rule into the rulebase. Rules are stipulations that 
are applied to draw inferences from the data. For example: IF city x is 
in state y; and y is in region z; THEN city x is in region z.  
 
INSERT INTO mdsys.rdfr_us_territory_rb VALUES( 
'city_region', 
'(?x usc:state ?y) (?y usrs:region ?z)', 
 NULL, 
'(?x usc:cityRegion ?z)', 
SDO_RDF_Aliases(SDO_RDF_Alias 
('usrs','http://www.daml.ri.cmu.edu/ont/USRegionState.daml#'), 
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                SDO_RDF_Alias 
('usc','http://www.daml.ri.cmu.edu/ont/USCity.daml#'))); 
 
COMMIT; 
 
Step 3: Create a rules index with the RDFS and us_territory rulebases 
 
BEGIN 
SDO_RDF_INFERENCE.CREATE_RULES_INDEX( 
'us_territory_rbidx', 
SDO_RDF_Models('us_territory'), 
SDO_RDF_Rulebases('RDFS','us_territory_rb')); 
END; 
/ 
 
Step 4: Perform inferencing query using RDFS and us_territory_rb 
rulebases. 
-- Example: SELECT the states and regions with cities called "Augusta" 
-- note: the dataset does not explicitly contain a usc:cityRegion 
property, this relationship is inferred. 
 
SET LINES 125; 
COLUMN state format a60; 
COLUMN region format a60; 
 
SELECT s state, rg region 
FROM TABLE(SDO_RDF_MATCH( 
'(?c usc:cityRegion ?rg) (?c usc:state ?s) (?c usc:name "Augusta")', 
SDO_RDF_Models('us_territory'), 
SDO_RDF_Rulebases('RDFS','us_territory_rb'), 
SDO_RDF_Aliases(SDO_RDF_Alias 
('usrs','http://www.daml.ri.cmu.edu/ont/USRegionState.daml#'), 
                SDO_RDF_Alias 
('usc','http://www.daml.ri.cmu.edu/ont/USCity.daml#')), 
null)); 
 
/* 
STATE                                                        REGION 
------------------------------------------------------------ ----------
-------------------------------------------------- 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#GA         
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#DeepSouth 
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#ME         
http://www.daml.ri.cmu.edu/ont/USRegionState.daml#NewEngland 
*/ 
 

Exercise 5. Combine the results of an RDF query with data from a Spatial table  
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