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1 RDF(S)

1.1 Solutions for a)

The RDFS vocabulary was developed in Notepad and verified with the RDFValidator. The RDFS printout was copied from Internet Explorer (to preserve the nice colours).

1.1.1 The printout 

The printout of the RDFS vocabulary for the delivery domain is presented below.

Also, at: http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.rdfs
<rdf:RDF 

  xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

  xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

  xmlns="http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.rdfs#">

<rdfs:Class rdf:ID="Deliveries">
  <rdfs:label>Deliveries</rdfs:label> 

  <rdfs:comment>The Deliveries class</rdfs:comment> 

</rdfs:Class>
<rdfs:Class rdf:ID="Delivery">
  <rdfs:label>Delivery</rdfs:label> 

  <rdfs:comment>The Delivery class</rdfs:comment> 

</rdfs:Class>
<rdfs:Class rdf:ID="DeliveryComponent"> 

  <rdfs:label>Delivery component</rdfs:label> 

  <rdfs:comment>The Delivery component class</rdfs:comment> 

</rdfs:Class>
<rdfs:Class rdf:ID="Parcel">
  <rdfs:label>Parcel</rdfs:label> 

  <rdfs:comment>The Parcel class is a subclass of the Delivery component</rdfs:comment>

  <rdfs:subClassOf rdf:resource="#DeliveryComponent" /> 

</rdfs:Class>

<rdfs:Class rdf:ID="LooseItem">

  <rdfs:label>LooseItem</rdfs:label> 

  <rdfs:comment>The LooseItem is a subclass of the DeliveryComponent</rdfs:comment>
  <rdfs:subClassOf rdf:resource="#DeliveryComponent" /> 

</rdfs:Class>
<rdfs:Class rdf:ID="ParcelComponent" >

  <rdfs:label>ParcelComponent</rdfs:label> 

  <rdfs:comment>The ParcelComponent class</rdfs:comment>

</rdfs:Class>
<rdfs:Class rdf:ID="Pallet">

  <rdfs:label>Pallet</rdfs:label> 

  <rdfs:comment>The Pallet class is a subclass of ParcelComponent class</rdfs:comment>
  <rdfs:subClassOf rdf:resource="#ParcelComponent" /> 

</rdfs:Class>

<rdfs:Class rdf:ID="Item">

  <rdfs:label>Item</rdfs:label> 

  <rdfs:comment>

       The Item class is a subclass of Parcel component and LooseItem 

  </rdfs:comment>
 <rdfs:subClassOf rdf:resource="#ParcelComponent" /> 

 <rdfs:subClassOf rdf:resource="#LooseItem" /> 

</rdfs:Class>
<rdfs:Class rdf:ID="PlasticPallet">

  <rdfs:label>PlasticPallet</rdfs:label> 

  <rdfs:comment>

       The PlasticPallet class is a more specific class of pallet (Plastic Pallet)

  </rdfs:comment>
  <rdfs:subClassOf rdf:resource="#Pallet" /> 

</rdfs:Class>
<rdfs:Class rdf:ID="WoodPallet">
  <rdfs:label>WoodPallet</rdfs:label> 

  <rdfs:comment>

       The wood class is a more specific class of pallet (Wood Pallet)

  </rdfs:comment>
  <rdfs:subClassOf rdf:resource="#Pallet" /> 

</rdfs:Class>
<rdfs:Class rdf:ID="ParcelCard" >
  <rdfs:label>ParcelCard</rdfs:label> 

  <rdfs:comment>

       The ParcelCard class is the parcel card attached to a Parcel using has_card property

  </rdfs:comment>

</rdfs:Class>
<rdfs:Class rdf:ID="Contact" >
  <rdfs:label>Contact</rdfs:label> 

  <rdfs:comment>

       The Contact class holds the information about a contact: name, street, city, country,

       which are modelled as properties.

        Also, the Contact class is used as range for sender/receiver property

  </rdfs:comment>
</rdfs:Class>
<rdf:Property rdf:ID="containsDelivery">

  <rdfs:label>containsDelivery</rdfs:label> 

  <rdfs:comment>

       The containsDelivery property defines a relation between a Deliveries and  

       Delivery.

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Deliveries" /> 

  <rdfs:range rdf:resource="#Delivery" /> 

</rdf:Property>

<rdf:Property rdf:ID="containsDeliveryComponent">

  <rdfs:label>containsDeliveryComponent</rdfs:label> 

  <rdfs:comment>

       The containsDeliveryComponent property defines a relation between a Delivery and  

       Delivery components.

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#DeliveryComponent" /> 

</rdf:Property>

<rdf:Property rdf:ID="sender">

  <rdfs:label>sender</rdfs:label> 

  <rdfs:comment>

       The sender property defines a relation between a Delivery and a Contact (sender).

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#Contact" /> 

</rdf:Property>

<rdf:Property rdf:ID="recipient">

  <rdfs:label>recipient</rdfs:label> 

  <rdfs:comment>

       The recipient property defines a relation between a Delivery and a Contact (receiver).

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#Contact" /> 

</rdf:Property>

<rdf:Property rdf:ID="containsParcelComponent">

  <rdfs:label>containsParcelComponent</rdfs:label> 

  <rdfs:comment>

       The contains property defines a relation between a Parcel and the Parcel components.

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Parcel" /> 

  <rdfs:range rdf:resource="#ParcelComponent" /> 

</rdf:Property>

<rdf:Property rdf:ID="hasParcelCard">

  <rdfs:label>hasParcelCard</rdfs:label> 

  <rdfs:comment>

       The hasParcelCard property defines a relation between a Parcel and a Parcel card

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Parcel" /> 

  <rdfs:range rdf:resource="#ParcelCard" /> 

</rdf:Property>

<rdf:Property rdf:ID="categoryNumberOfItem">

  <rdfs:label>categoryNumberForItem</rdfs:label> 

  <rdfs:comment>

       The categoryNumberForItem property defines a relation between an Item and 

       a category

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Item" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="description">

  <rdfs:label>description</rdfs:label> 

  <rdfs:comment>

       The description property defines a relation between an Item and a description

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#Item" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="hasParcelId">

  <rdfs:label>hasParcelId</rdfs:label> 

  <rdfs:comment>

       The hasParcelId property defines a relation between a ParcelCard and 

       the parcel identification number.

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#ParcelCard" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 
</rdf:Property>

<rdf:Property rdf:ID="categoryNumberOfItemsInParcel">

  <rdfs:label>categoryNumberForParcelCard</rdfs:label> 

  <rdfs:comment>

       The categoryNumberForParcelCard property defines a relation between a ParcelCard

       and a category numbers for the items in the parcel.

  </rdfs:comment>  
  <rdfs:domain rdf:resource="#ParcelCard" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="name">

  <rdfs:label>name</rdfs:label> 

  <rdfs:comment>The name property defines a name for a Contact.</rdfs:comment>  
  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="street">

  <rdfs:label>street</rdfs:label> 

  <rdfs:comment>The street property defines a street for a Contact.</rdfs:comment>  
  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="city">

  <rdfs:label>city</rdfs:label> 

  <rdfs:comment>The city property defines a city for a Contact.</rdfs:comment>  
  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

<rdf:Property rdf:ID="country">

  <rdfs:label>country</rdfs:label> 

  <rdfs:comment> The country property defines a country for a Contact.</rdfs:comment>  
  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-schema#Literal" /> 

</rdf:Property>

</rdf:RDF>

1.1.2 The graph 

The graph of the RDFS vocabulary was build using The FRODO RDFSViz Tool available at: http://www.dfki.uni-kl.de/frodo/RDFSViz/
More available at: http://www.ida.liu.se/~adrpo/courses/lftw/homework/
The red links are the subClassOf relations.
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1.2 Solutions for b) 

Which constraints in the scenario are not expressible in RDFS? The following constraints are not expressible in RDFS:

1. “A parcel can contain at most one pallet”. 

2. ”All items in a pallet have the same category number”. 

3. The identification number stored in the ParcelCard has to be in fact the parcel identification number. 

4. The category number (categoryNumberOfItemsInParcel) stored in the ParcelCard has to be the same for every Item contained in the parcel (equal with categoryNumberOfItem).

5. “Deliveries to Australia have special pallets. For import restriction reasons, they can not be made of wood.”

1.3 Solutions for c)

Steps to transform deliveries.xml to deliveries.rdf using deliveries.rdfs vocabulary:

· Begin and end tags <rdf:RDF ...> </rdf:RDF> added

· Namespaces declaration, rdf (for rdf:ID) and deliver for deliveries.rdfs vocabulary

· Each tag from deliveries.xml file must be prefixed with deliver:

· Each delivery element must be enclosed in <deliver:containsDelivery> </deliver:containsDelivery> element.

· Id form sender/recipient is moved into the new element named Contact that is defined inside each of those. Contact will contain the name, street, city and country properties defined in deliveries.rdfs.

· Parcel elements will be enclosed into <deliver:containsDeliveryComponent> element.

· Card elements will change name to ParcelCard and will be enclosed into <deliver:hasParcelCard> element (property).

· Other obvious transformations because of name changes.

<rdf:RDF 

 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

 xmlns:deliver="http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.rdfs#">
<deliver:Deliveries>
  <deliver:containsDelivery>
   
<deliver:Delivery rdf:ID="D456">
     

<deliver:sender>
       


<deliver:Contact rdf:ID="I3321">
         



<deliver:name>JT Brewery</deliver:name> 

   



<deliver:street>West Av. 345</deliver:street> 

  



<deliver:city>El Paso</deliver:city> 

  



<deliver:country>USA</deliver:country> 

  


</deliver:Contact>
  

</deliver:sender>
<deliver:recipient>
<deliver:Contact rdf:ID="I7712">
<deliver:name>J.Boldman</deliver:name> 

<deliver:street>West Av. 345</deliver:street> 

<deliver:city>Sydney</deliver:city> 

<deliver:country>Australia</deliver:country> 

</deliver:Contact>
</deliver:recipient>

<deliver:containsDeliveryComponent>
<deliver:Parcel rdf:ID="P219">
  <deliver:hasParcelCard>
  <deliver:ParcelCard rdf:ID="C256">
<deliver:categoryNumberOfItemsInParcel>

   P12

</deliver:categoryNumberOfItemsInParcel> 

<deliver:hasParcelId>P219</deliver:hasParcelId> 

</deliver:ParcelCard>
  </deliver:hasParcelCard>
  <deliver:containsParcelComponent>
<deliver:Item rdf:ID="It1002">
<deliver:categoryNumberOfItem>

  
  P12

</deliver:categoryNumberOfItem> 

<deliver:description>fragile</deliver:description> 

</deliver:Item>
  </deliver:containsParcelComponent>
  <deliver:containsParcelComponent>
<deliver:Item rdf:ID="It3002">
<deliver:categoryNumberOfItem>

  P12

</deliver:categoryNumberOfItem> 

<deliver:description>fragile</deliver:description> 

</deliver:Item>
  </deliver:containsParcelComponent>
  <deliver:containsParcelComponent>
<deliver:PlasticPallet rdf:ID="P341" /> 

  </deliver:containsParcelComponent>
</deliver:Parcel>
</deliver:containsDeliveryComponent>

<deliver:containsDeliveryComponent>
<deliver:Item rdf:ID="It009">
<deliver:categoryNumberOfItem>

  P02345

</deliver:categoryNumberOfItem> 

<deliver:description>fragile</deliver:description> 

</deliver:Item>
</deliver:containsDeliveryComponent>
</deliver:Delivery>
  </deliver:containsDelivery>
  <deliver:containsDelivery>
<deliver:Delivery rdf:ID="D457">
<deliver:sender>
<deliver:Contact rdf:ID="I7122">
<deliver:name>R. Bach</deliver:name> 

<deliver:street>Colony St. 15</deliver:street> 

<deliver:city>San Diego</deliver:city> 

<deliver:country>USA</deliver:country> 

</deliver:Contact>
</deliver:sender>
<deliver:recipient>
<deliver:Contact rdf:ID="I7129">
<deliver:name>K. Forest</deliver:name> 

<deliver:street>McCartney St. 922</deliver:street> 

<deliver:city>Boston</deliver:city> 

<deliver:country>USA</deliver:country> 

</deliver:Contact>
</deliver:recipient>
<deliver:containsDeliveryComponent>
<deliver:Parcel rdf:ID="P009">
<deliver:hasParcelCard>
<deliver:ParcelCard rdf:ID="C267">
<deliver:categoryNumberOfItemsInParcel>

P32

</deliver:categoryNumberOfItemsInParcel> 

<deliver:hasParcelId>

  P009

</deliver:hasParcelId> 

</deliver:ParcelCard>
</deliver:hasParcelCard>
<deliver:containsParcelComponent>
<deliver:Item rdf:ID="It1402">
<deliver:categoryNumberOfItem>

  P32

</deliver:categoryNumberOfItem> 

</deliver:Item>
</deliver:containsParcelComponent>
<deliver:containsParcelComponent>
<deliver:WoodPallet rdf:ID="P461" /> 

</deliver:containsParcelComponent>
</deliver:Parcel>
</deliver:containsDeliveryComponent>
<deliver:containsDeliveryComponent>
<deliver:Item rdf:ID="It9009">
<deliver:categoryNumberOfItem>

  P02222

</deliver:categoryNumberOfItem> 

<deliver:description>foto albums</deliver:description> 

</deliver:Item>
</deliver:containsDeliveryComponent>
</deliver:Delivery>
  </deliver:containsDelivery>
</deliver:Deliveries>
</rdf:RDF>
2 Description Logics

2.1 DAML+OIL a)

The printout of the DAML+OIL version of deliveries is given below:

Also, present at: http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.daml
The graphical hierarchy can be found at (is too big to be included here):

http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries-daml.gif
 <?xml version="1.0" encoding="ISO-8859-1" ?> 

<rdf:RDF 

 xmlns:daml="http://www.daml.org/2001/03/daml+oil#"  

 xmlns:dc="http://purl.org/dc/elements/1.1/" 

 xmlns:oiled="http://img.cs.man.ac.uk/oil/oiled#" 

 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

 xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 

 xmlns:xsd="http://www.w3.org/2000/10/XMLSchema#" 

 xmlns="http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.daml#">
<daml:Ontology rdf:about="deliveries.daml">
  <dc:title>Delivery Ontology</dc:title> 

  <dc:date>2004-02-09</dc:date> 

  <dc:creator>Adrian Pop, adrpo@ida.liu.se, http://www.ida.liu.se/~adrpo/</dc:creator> 

  <dc:description>An ontology about deliveries</dc:description> 

  <dc:subject>Whatever</dc:subject> 

  <daml:versionInfo /> 

</daml:Ontology>
<daml:Class rdf:ID="Deliveries">
  <rdfs:label>Deliveries</rdfs:label> 

  <rdfs:comment>Deliveries class</rdfs:comment> 

</daml:Class>
<daml:Class rdf:ID="Delivery">
  <rdfs:label>Delivery</rdfs:label> 

  <rdfs:comment>Delivery class</rdfs:comment> 

</daml:Class>
<daml:Class rdf:ID="AustralianPlasticParcel">
<rdfs:subClassOf rdf:resource="#Parcel" /> 

<rdfs:subClassOf>
  <daml:Restriction>
  <daml:onProperty rdf:resource="#containsPallet" /> 

  <daml:toClass rdf:resource="#PlasticPallet" /> 

  </daml:Restriction>
 </rdfs:subClassOf>
</daml:Class>
<daml:Class rdf:ID="AustralianPlasticDelivery">
<rdfs:label>Deliveries</rdfs:label> 

<rdfs:subClassOf rdf:resource="#Delivery" /> 

<rdfs:subClassOf>
  <daml:Restriction>
  <daml:onProperty rdf:resource="#containsParcel" /> 

  <daml:toClass rdf:resource="#AustralianPlasticParcel" /> 

  </daml:Restriction>
  </rdfs:subClassOf>
</daml:Class>

<daml:Class rdf:ID="LooseItem">
  <rdfs:label>LooseItem</rdfs:label> 

</daml:Class>

<daml:Class rdf:ID="Contact">
  <rdfs:label>Contact</rdfs:label> 

</daml:Class>

<daml:Class rdf:ID="Parcel">
 <rdfs:label>Parcel</rdfs:label> 

 <rdfs:subClassOf>
 <daml:Restriction daml:maxCardinality="1">
  <daml:onProperty rdf:resource="#containsPallet" /> 

 </daml:Restriction>
  </rdfs:subClassOf>
<rdfs:subClassOf>
 <daml:Restriction daml:maxCardinality="1">
  <daml:onProperty rdf:resource="#hasParcelCard" /> 

 </daml:Restriction>
  </rdfs:subClassOf>
</daml:Class>

<daml:Class rdf:ID="Pallet">
  <rdfs:label>Pallet</rdfs:label> 

</daml:Class>

<daml:Class rdf:ID="PlasticPallet">
  <rdfs:label>PlasticPallet</rdfs:label> 

  <rdfs:comment>The PlasticPallet class is a more specific class of pallet (Plastic Pallet)</rdfs:comment> 

  <rdfs:subClassOf rdf:resource="#Pallet" /> 

  <daml:disjointWith rdf:resource="#WoodPallet" /> 

</daml:Class>
<daml:Class rdf:ID="WoodPallet">
  <rdfs:label>WoodPallet</rdfs:label> 

  <rdfs:subClassOf rdf:resource="#Pallet" /> 

  <daml:disjointWith rdf:resource="#PlasticPallet" /> 

</daml:Class>
<daml:Class rdf:ID="Item">
  <rdfs:label>Item</rdfs:label> 

  <rdfs:subClassOf rdf:resource="#LooseItem" /> 

</daml:Class>
<daml:Class rdf:ID="ParcelCard">
  <rdfs:label>ParcelCard</rdfs:label> 

</daml:Class>
<daml:ObjectProperty rdf:ID="hasParcelCard">
  <rdfs:label>hasParcelCard</rdfs:label> 

  <rdfs:domain rdf:resource="#Parcel" /> 

  <rdfs:range rdf:resource="#ParcelCard" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="recipient">
  <rdfs:label>recipient</rdfs:label> 

  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#Contact" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="sender">
  <rdfs:label>sender</rdfs:label> 

  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#Contact" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="containsDelivery">
  <rdfs:label>containsDelivery</rdfs:label> 

  <rdfs:domain rdf:resource="#Deliveries" /> 

  <rdfs:range rdf:resource="#Delivery" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="containsParcel">
  <rdfs:label>containsDeliveryComponent</rdfs:label> 

  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#Parcel" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="containsLooseItem">
  <rdfs:label>containsDeliveryComponent</rdfs:label> 

  <rdfs:domain rdf:resource="#Delivery" /> 

  <rdfs:range rdf:resource="#LooseItem" /> 

</daml:ObjectProperty>

<daml:DatatypeProperty rdf:ID="description">
  <rdfs:label>description</rdfs:label> 

  <rdfs:domain rdf:resource="#Item" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:ObjectProperty rdf:ID="containsItem">
  <rdfs:label>containsParcelComponent</rdfs:label> 

  <rdfs:domain rdf:resource="#Parcel" /> 

  <rdfs:range rdf:resource="#Item" /> 

</daml:ObjectProperty>

<daml:ObjectProperty rdf:ID="containsPallet">
  <rdfs:label>containsParcelComponent</rdfs:label> 

  <rdfs:domain rdf:resource="#Parcel" /> 

  <rdfs:range rdf:resource="#Pallet" /> 

</daml:ObjectProperty>

<daml:DatatypeProperty rdf:ID="hasParcelId">
  <rdfs:label>hasParcelId</rdfs:label> 

  <rdfs:domain rdf:resource="#ParcelCard" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="categoryNumberOfItem">
  <rdfs:label>categoryNumberOfItem</rdfs:label> 

  <rdfs:domain rdf:resource="#Item" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="categoryNumberOfItemsInParcel">
  <rdfs:label>categoryNumberOfItemsInParcel</rdfs:label> 

  <rdfs:domain rdf:resource="#ParcelCard" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="name">
  <rdfs:label>name</rdfs:label> 

  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="street">
  <rdfs:label>street</rdfs:label> 

  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="city">
  <rdfs:label>city</rdfs:label> 

  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

<daml:DatatypeProperty rdf:ID="country">
  <rdfs:label>country</rdfs:label> 

  <rdfs:domain rdf:resource="#Contact" /> 

  <rdfs:range rdf:resource="http://www.w3.org/2000/10/XMLSchema#string" /> 

</daml:DatatypeProperty>

</rdf:RDF>
DAML + OIL cannot model the following restrictions: “All items in a parcel have the same category number”,  “category number of the items in the parcel” is stored in the parcel card.

2.2 Solutions for b)

The consistency of the deliveries.dml was verified using OilEd system. However, even if AustralianWoodDelivery was present from point II the OilEd system found the ontology to be consistent. I could not make OilEd report the inconsistent class AustralianWoodDelivery. I translated the deliveries.daml to owl, and tried some owl reasoners with no success (all reported that the ontology is consistent, which is false):

http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.owl 

2.2.1 Subclasses of Delivery

Below is the class hierarchy for our deliveries.daml file. As can be seen the only sub-class of Delivery is AustralianPlasticDelivery.


[image: image2.png]sol-1o(x|

Hierarchy.
2 ®
Contact#1

[E] Detiveries #1
Defivery #1
© [E] AustralianPlasticDelivery #1
[E] mustiaiarwoodDelivery #1
& [E] Loosettern #1
[E] tem#1
& [E pallet#
[E] PiasticPaliet #1
[E] woodPallet#1
8 [E] Parcel #1
AustralianPlasticParcel #1
[E] sustialiariwoodParcelsiterns #1
[E] Parceicarn #1

a

Supers
[2] Detvery#1





2.2.2 AustralianWoodDelivery concept

The AustralianWoodDelivery concept was defined as follows:

<daml:Class rdf:ID="AustralianWoodParcel5Items">
<rdfs:subClassOf rdf:resource="#Parcel" /> 

<rdfs:subClassOf>
<daml:Restriction>
  <daml:onProperty rdf:resource="#containsPallet" /> 

  <daml:toClass rdf:resource="#WoodPallet" /> 

</daml:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<daml:Restriction daml:minCardinality="5">
  <daml:onProperty rdf:resource="#containsItem" /> 

</daml:Restriction>
</rdfs:subClassOf>
</daml:Class>

<daml:Class rdf:ID="AustralianWoodDelivery">
<rdfs:label>AustralianWoodDelivery</rdfs:label> 

<rdfs:subClassOf rdf:resource="#AustralianPlasticDelivery" /> 

<rdfs:subClassOf>
<daml:Restriction>
  <daml:onProperty rdf:resource="#containsParcel" /> 

  <daml:toClass rdf:resource="#AustralianWoodParcel5Items" /> 

</daml:Restriction>
</rdfs:subClassOf>
</daml:Class>
First, the AustralianWoodParcel5Items was defined as detailed above, on property containsPallet only WoodPallet are allowed and on containsItem minimum 5 items restriction applies. Then AustralianWoodDelivery had a restriction on containParcel property to contain only parcels of type AustralianWoodParcel5Items. 

There are no classes that are equivalent with AustralianWoodDelivery.

The OilEd system should have report un-consistency of AustralianWoodDelivery, but it doesn’t. I assume I have done some mistake but what mistake I really don’t know.

2.3 Subsumption proof
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We build the first constraint system:
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We apply rule: 
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We apply rule: 
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We obtained unsatisfiable constraint systems =>  
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3 Rules

3.1 Representation and Comparison a), Facts, Statements b)

We represent the example data as facts. The example data represented as facts has the following listing:

Also available at http://www.ida.liu.se/~adrpo/courses/lftw/homework/horn.pl
%delivery D456

%---------------------------------------------------------------

delivery('D456').

%contact (sender)

contact('I3321').

%name, street, city, country for contact

contactName('I3321', 'JT Brewery').

street('I3321', 'West Av. 345').

city('I3321', 'El Paso').

country('I3321', 'USA').

%sender of this deliver (has a contact)

sender('D456','I3321').

%contact (recipient)

contact('I7712').

contactName('I7712', 'J. Boldman').

street('I7712', 'West Av. 345').

city('I7712', 'Sydney').

country('I7712', 'Australia').

% recipient of this delivery (has a contact)

recipient('D456', 'I7712').

%parcel

parcel('P219').

% parcel card

parcelCard('C256').

% parcel id in parcel card

hasParcelId('C256','219').

% category number in parcel card

categoryNumberOfItemsInParcel('C256', 'P12').

% the parcel has one parcel card

hasParcelCard('P219','C256').

% item It1002 in parcel

item('It1002').

% item description

description('It1002', 'fragile').

% category number of the item

categoryNumberOfItem('It1002', 'P12').

% item It3002

item('It3002').

% item description

description('It3002', 'fragile').

% category number of the item

categoryNumberOfItem('It3002', 'P12').

% pallet P341

plasticPallet('P341').

%the parcel contains 2 items + one plastic pallet

containsParcelComponent('P219', 'It1002').

containsParcelComponent('P219', 'It3002').

containsParcelComponent('P219', 'P341').

% item It009

item('It009').

% item description

description('It009', 'fragile').

% category number of the item

categoryNumberOfItem('It009', 'P02345').

% delivery contains one parcel and one item 

containsDeliveryComponent('D456','P219').

containsDeliveryComponent('D456','It009').

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%delivery D457

%---------------------------------------------------------------

delivery('D457').

%contact (sender)

contact('I7122').

%contactName, street, city, country for contact

contactName('I7122','R. Bach').

street('I7122', 'Colony St. 15').

city('I7122','San Diego').

country('I7122','USA').

%sender of this deliver (has a contact)

sender('D457','I7122').

%contact (recipient)

contact('I7129').

contactName('I7129','K. Forest').

street('7712', 'McCartney St. 992').

city('I7129', 'Boston').

country('I7129','USA').

% recipient of this delivery (has a contact)

recipient('D457', 'I7129').

%parcel

parcel('P009').

% parcel card

parcelCard('C267').

% parcel id in parcel card

hasParcelId('C267','009').

% category number in parcel card

categoryNumberOfItemsInParcel('C267', 'P32').

% the parcel has one parcel card

hasParcelCard('P009','C267').

% item It1402 in parcel

item('It1402').

% item description (no description for this item)

% description('It1402', ).

% category number of the item

categoryNumberOfItem('It1402', 'P32').

% pallet P461

woodPallet('P461').

%the parcel contains 1 items + one wood pallet

containsParcelComponent('P009', 'It1402').

containsParcelComponent('P009', 'P461').

% item It9009

item('It9009').

% item description

description('It9009', 'foto albums').

% category number of the item

categoryNumberOfItem('It9009', 'P02222').

% delivery contains one parcel and one item 

containsDeliveryComponent('D457','P009').

containsDeliveryComponent('D457','It9009').

3.1.1 Statements representation

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

domesticDelivery(VDelivery, VCountry) :- 

      delivery(VDelivery), 

      sender(VDelivery, VSender), recipient(VDelivery, VRecipient), 

      country(VSender, VCountry), country(VRecipient, VCountry).

neighbours(VRecipient1, VRecipient2) :- 


      recipient(VDelivery, VRecipient1),

      recipient(VDelivery, VRecipient2),
     



      city(VRecipient1, VCity),


city(VRecipient2, VCity), 

      VRecipient1 \== VRecipient2.

illegalParcelFragileNonFragile(VParcel) :- 


      parcel(VParcel),


containsParcelComponent(VParcel, VItem1), 


containsParcelComponent(VParcel, VItem2), 


item(VItem1), 


item(VItem2), 


description(VItem1, 'fragile'), 


description(VItem2, VDescription), 


VDescription \== 'fragile'.

illegalParcelAustraliaWithWoodPallet(VParcel) :- 


      parcel(VParcel),


containsDeliveryComponent(VDelivery, VParcel), 


recipient(VDelivery, VRecipient), 


country(VRecipient, 'Australia'), 


containsParcelComponent(VParcel, VPallet), 


woodPallet(VPallet).

3.1.2 Queries

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% domestic deliveries within USA in database

question1(VDelivery, VCountry) :- 

        domesticDelivery(VDelivery, VCountry). 

:- question1(VDelivery, 'USA').

% what the database says about J.Boldman

question2(VDelivery, VName, VStreet, VCity, VCountry) :-

      contactName(VContact, VName),


street(VContact, VStreet),


city(VContact, VCity),


country(VContact, VCountry),


recipient(VDelivery, VContact).

:- question2(VDelivery, 'J. Boldman', VStreet, VCity, VCountry).

% are there some illegal parcels in the database?

question3(VParcel):-

        illegalParcelFragileNonFragile(VParcel) ; illegalParcelAustraliaWithWoodPallet(VParcel).

:- question3(VParcel).

3.1.2.1 Question1, answers:

| ?- question1(VDelivery, 'USA').

VDelivery = 'D457' ? ;

no

3.1.2.2 Question2, answers:

| ?-  question2(VDelivery, 'J. Boldman', VStreet, VCity, VCountry).

VCity = 'Sydney',

VStreet = 'West Av. 345',

VCountry = 'Australia',

VDelivery = 'D456' ? ;

no

3.1.2.3 Question3, answers:

| ?- question3(VParcel).

no  

The relations: domesticDelivery, neighbour, illegalParcel cannot be expressed in Description Logics.

3.2 Triple c) 

The triple file is presented below. It was constructed by running triple on deliveries.rdf and deliveries.rdfs and augmented with rdfschema.triple.

Also at: http://www.ida.liu.se/~adrpo/courses/lftw/homework/deliveries.triple
deliverNS := "http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#".

deliveriesNS := "http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdfs#".

rdfs := "http://www.w3.org/2000/01/rdf-schema#".

rdf := "http://www.w3.org/1999/02/22-rdf-syntax-ns#".

FORALL Mdl @rdfschema(Mdl) {

  FORALL O,P,V   O[P->V] <- O[P->V]@Mdl.

  FORALL O,P,V   O[P->V] <- EXISTS S   (S[rdfs:subPropertyOf->P] AND O[S->V]).

  FORALL O,P,V   O[rdfs:subClassOf->V] <- 

      EXISTS W   (O[rdfs:subClassOf->W] AND W[rdfs:subClassOf->V]).

  FORALL O,P,V   O[rdfs:subPropertyOf->V] <- 

      EXISTS W   (O[rdfs:subPropertyOf->W] AND W[rdfs:subPropertyOf->V]).

  FORALL O,T   O[rdf:type->T] <-

      EXISTS S   (S[rdfs:subClassOf->T] AND O[rdf:type->S]). }

FORALL Mdl @ontology(Mdl) 

{

  FORALL O, P, V        O[P->V] <- O[P->V]@Mdl.

  deliveriesNS:'PlasticPallet'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'PlasticPallet'['rdfs':subClassOf -> deliveriesNS:'Pallet'].

  deliveriesNS:'PlasticPallet'['rdfs':comment -> 'The PlasticPallet class is a more specific class of pallet (Plastic Pallet)'].

  deliveriesNS:'PlasticPallet'['rdfs':label -> 'PlasticPallet'].

  deliveriesNS:'Pallet'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'Pallet'['rdfs':subClassOf -> deliveriesNS:'ParcelComponent'].

  deliveriesNS:'Pallet'['rdfs':comment -> 'The Pallet class is a subclass of ParcelComponent class'].

  deliveriesNS:'Pallet'['rdfs':label -> 'Pallet'].

  deliveriesNS:categoryNumberOfItemsInParcel['rdf':type -> 'rdf':'Property'].

  deliveriesNS:categoryNumberOfItemsInParcel['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:categoryNumberOfItemsInParcel['rdfs':domain -> deliveriesNS:'ParcelCard'].

  deliveriesNS:categoryNumberOfItemsInParcel['rdfs':comment -> 'The categoryNumberForParcelCard property defines a relation between a ParcelCard and a category numbers for the items in the parcel. '].

  deliveriesNS:categoryNumberOfItemsInParcel['rdfs':label -> categoryNumberForParcelCard].

  deliveriesNS:description['rdf':type -> 'rdf':'Property'].

  deliveriesNS:description['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:description['rdfs':domain -> deliveriesNS:'Item'].

  deliveriesNS:description['rdfs':comment -> 'The description property defines a relation between an Item and a description'].

  deliveriesNS:description['rdfs':label -> description].

  deliveriesNS:containsDelivery['rdf':type -> 'rdf':'Property'].

  deliveriesNS:containsDelivery['rdfs':range -> deliveriesNS:'Delivery'].

  deliveriesNS:containsDelivery['rdfs':domain -> deliveriesNS:deliveries].

  deliveriesNS:containsDelivery['rdfs':comment -> 'The containsDelivery property defines a relation between a Deliveries and Delivery. '].

  deliveriesNS:containsDelivery['rdfs':label -> containsDelivery].

  deliveriesNS:'Item'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'Item'['rdfs':subClassOf -> deliveriesNS:'LooseItem'].

  deliveriesNS:'Item'['rdfs':subClassOf -> deliveriesNS:'ParcelComponent'].

  deliveriesNS:'Item'['rdfs':comment -> 'The Item class is a subclass of Parcel component and LooseItem'].

  deliveriesNS:'Item'['rdfs':label -> 'Item'].

  deliveriesNS:hasParcelId['rdf':type -> 'rdf':'Property'].

  deliveriesNS:hasParcelId['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:hasParcelId['rdfs':domain -> deliveriesNS:'ParcelCard'].

  deliveriesNS:hasParcelId['rdfs':comment -> 'The hasParcelId property defines a relation between a ParcelCard and the parcel identification number.'].

  deliveriesNS:hasParcelId['rdfs':label -> hasParcelId].

  deliveriesNS:deliveries['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:deliveries['rdfs':comment -> 'The Deliveries class'].

  deliveriesNS:deliveries['rdfs':label -> deliveries].

  deliveriesNS:name['rdf':type -> 'rdf':'Property'].

  deliveriesNS:name['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:name['rdfs':domain -> deliveriesNS:'Contact'].

  deliveriesNS:name['rdfs':comment -> 'The name property defines a name for a Contact.'].

  deliveriesNS:name['rdfs':label -> name].

  deliveriesNS:hasParcelCard['rdf':type -> 'rdf':'Property'].

  deliveriesNS:hasParcelCard['rdfs':range -> deliveriesNS:'ParcelCard'].

  deliveriesNS:hasParcelCard['rdfs':domain -> deliveriesNS:'Parcel'].

  deliveriesNS:hasParcelCard['rdfs':comment -> 'The hasParcelCard property defines a relation between a Parcel and a Parcel card'].

  deliveriesNS:hasParcelCard['rdfs':label -> hasParcelCard].

  deliveriesNS:'WoodPallet'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'WoodPallet'['rdfs':subClassOf -> deliveriesNS:'Pallet'].

  deliveriesNS:'WoodPallet'['rdfs':comment -> 'The wood class is a more specific class of pallet (Wood Pallet)'].

  deliveriesNS:'WoodPallet'['rdfs':label -> 'WoodPallet'].

  deliveriesNS:street['rdf':type -> 'rdf':'Property'].

  deliveriesNS:street['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:street['rdfs':domain -> deliveriesNS:'Contact'].

  deliveriesNS:street['rdfs':comment -> 'The street property defines a street for a Contact.'].

  deliveriesNS:street['rdfs':label -> street].

  deliveriesNS:'ParcelCard'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'ParcelCard'['rdfs':comment -> 'The ParcelCard class is the parcel card attached to a Parcel using has_card property'].

  deliveriesNS:'ParcelCard'['rdfs':label -> 'ParcelCard'].

  deliveriesNS:city['rdf':type -> 'rdf':'Property'].

  deliveriesNS:city['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:city['rdfs':domain -> deliveriesNS:'Contact'].

  deliveriesNS:city['rdfs':comment -> 'The city property defines a city for a Contact.'].

  deliveriesNS:city['rdfs':label -> city].

  deliveriesNS:containsDeliveryComponent['rdf':type -> 'rdf':'Property'].

  deliveriesNS:containsDeliveryComponent['rdfs':range -> deliveriesNS:'DeliveryComponent'].

  deliveriesNS:containsDeliveryComponent['rdfs':domain -> deliveriesNS:'Delivery'].

  deliveriesNS:containsDeliveryComponent['rdfs':comment -> 'The containsDeliveryComponent property defines a relation between a Delivery and Delivery components.'].

  deliveriesNS:containsDeliveryComponent['rdfs':label -> containsDeliveryComponent].

  deliveriesNS:'Contact'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'Contact'['rdfs':comment -> 'The Contact class holds the information about a contact: name, street, city, country, which are modelled as properties. Also, the Contact class is used as range for sender/receiver property'].

  deliveriesNS:'Contact'['rdfs':label -> 'Contact'].

  deliveriesNS:country['rdf':type -> 'rdf':'Property'].

  deliveriesNS:country['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:country['rdfs':domain -> deliveriesNS:'Contact'].

  deliveriesNS:country['rdfs':comment -> ' The country property defines a country for a Contact.'].

  deliveriesNS:country['rdfs':label -> country].

  deliveriesNS:containsParcelComponent['rdf':type -> 'rdf':'Property'].

  deliveriesNS:containsParcelComponent['rdfs':range -> deliveriesNS:'ParcelComponent'].

  deliveriesNS:containsParcelComponent['rdfs':domain -> deliveriesNS:'Parcel'].

  deliveriesNS:containsParcelComponent['rdfs':comment -> 'The contains property defines a relation between a Parcel and the Parcel components.'].

  deliveriesNS:containsParcelComponent['rdfs':label -> containsParcelComponent].

  deliveriesNS:'DeliveryComponent'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'DeliveryComponent'['rdfs':comment -> 'The Delivery component class'].

  deliveriesNS:'DeliveryComponent'['rdfs':label -> 'Delivery component'].

  deliveriesNS:categoryNumberOfItem['rdf':type -> 'rdf':'Property'].

  deliveriesNS:categoryNumberOfItem['rdfs':range -> 'rdfs':'Literal'].

  deliveriesNS:categoryNumberOfItem['rdfs':domain -> deliveriesNS:'Item'].

  deliveriesNS:categoryNumberOfItem['rdfs':comment -> 'The categoryNumberForItem property defines a relation between an Item and a category'].

  deliveriesNS:categoryNumberOfItem['rdfs':label -> categoryNumberForItem].

  deliveriesNS:'Delivery'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'Delivery'['rdfs':comment -> 'The Delivery class'].

  deliveriesNS:'Delivery'['rdfs':label -> 'Delivery'].

  deliveriesNS:'Parcel'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'Parcel'['rdfs':subClassOf -> deliveriesNS:'DeliveryComponent'].

  deliveriesNS:'Parcel'['rdfs':comment -> 'The Parcel class is a subclass of the Delivery component'].

  deliveriesNS:'Parcel'['rdfs':label -> 'Parcel'].

  deliveriesNS:sender['rdf':type -> 'rdf':'Property'].

  deliveriesNS:sender['rdfs':range -> deliveriesNS:'Contact'].

  deliveriesNS:sender['rdfs':domain -> deliveriesNS:'Delivery'].

  deliveriesNS:sender['rdfs':comment -> 'The sender property defines a relation between a Delivery and a Contact (sender).'].

  deliveriesNS:sender['rdfs':label -> sender].

  deliveriesNS:'ParcelComponent'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'ParcelComponent'['rdfs':comment -> 'The ParcelComponent class'].

  deliveriesNS:'ParcelComponent'['rdfs':label -> 'ParcelComponent'].

  deliveriesNS:recipient['rdf':type -> 'rdf':'Property'].

  deliveriesNS:recipient['rdfs':range -> deliveriesNS:'Contact'].

  deliveriesNS:recipient['rdfs':domain -> deliveriesNS:'Delivery'].

  deliveriesNS:recipient['rdfs':comment -> 'The recipient property defines a relation between a Delivery and a Contact (receiver).'].

  deliveriesNS:recipient['rdfs':label -> recipient].

  deliveriesNS:'LooseItem'['rdf':type -> 'rdfs':'Class'].

  deliveriesNS:'LooseItem'['rdfs':subClassOf -> deliveriesNS:'DeliveryComponent'].

  deliveriesNS:'LooseItem'['rdfs':comment -> 'The LooseItem is a subclass of the DeliveryComponent'].

  deliveriesNS:'LooseItem'['rdfs':label -> 'LooseItem'].

}

@deliver:data {

  'urn:rdf:':'340b9cfea2b8e8407c2ed6c6f303c4b1'['rdf':type -> deliveriesNS:deliveries].

  'urn:rdf:':'340b9cfea2b8e8407c2ed6c6f303c4b1'[deliveriesNS:containsDelivery -> deliverNS:'D457'].

  'urn:rdf:':'340b9cfea2b8e8407c2ed6c6f303c4b1'[deliveriesNS:containsDelivery -> deliverNS:'D456'].

  deliverNS:'C267'['rdf':type -> deliveriesNS:'ParcelCard'].

  deliverNS:'C267'[deliveriesNS:hasParcelId -> 'P009'].

  deliverNS:'C267'[deliveriesNS:categoryNumberOfItemsInParcel -> 'P32'].

  deliverNS:'D456'['rdf':type -> deliveriesNS:'Delivery'].

  deliverNS:'D456'[deliveriesNS:containsDeliveryComponent -> deliverNS:'It009'].

  deliverNS:'D456'[deliveriesNS:containsDeliveryComponent -> deliverNS:'P219'].

  deliverNS:'D456'[deliveriesNS:recipient -> deliverNS:'I7712'].

  deliverNS:'D456'[deliveriesNS:sender -> deliverNS:'I3321'].

  deliverNS:'It1002'['rdf':type -> deliveriesNS:'Item'].

  deliverNS:'It1002'[deliveriesNS:description -> fragile].

  deliverNS:'It1002'[deliveriesNS:categoryNumberOfItem -> 'P12'].

  deliverNS:'P009'['rdf':type -> deliveriesNS:'Parcel'].

  deliverNS:'P009'[deliveriesNS:containsParcelComponent -> deliverNS:'P461'].

  deliverNS:'P009'[deliveriesNS:containsParcelComponent -> deliverNS:'It1402'].

  deliverNS:'P009'[deliveriesNS:hasParcelCard -> deliverNS:'C267'].

  deliverNS:'I3321'['rdf':type -> deliveriesNS:'Contact'].

  deliverNS:'I3321'[deliveriesNS:country -> 'USA'].

  deliverNS:'I3321'[deliveriesNS:city -> 'El Paso'].

  deliverNS:'I3321'[deliveriesNS:street -> 'West Av. 345'].

  deliverNS:'I3321'[deliveriesNS:name -> 'JT Brewery'].

  deliverNS:'It1402'['rdf':type -> deliveriesNS:'Item'].

  deliverNS:'It1402'[deliveriesNS:categoryNumberOfItem -> 'P32'].

  deliverNS:'I7712'['rdf':type -> deliveriesNS:'Contact'].

  deliverNS:'I7712'[deliveriesNS:country -> 'Australia'].

  deliverNS:'I7712'[deliveriesNS:city -> 'Sydney'].

  deliverNS:'I7712'[deliveriesNS:street -> 'West Av. 345'].

  deliverNS:'I7712'[deliveriesNS:name -> 'J.Boldman'].

  deliverNS:'P461'['rdf':type -> deliveriesNS:'WoodPallet'].

  deliverNS:'I7122'['rdf':type -> deliveriesNS:'Contact'].

  deliverNS:'I7122'[deliveriesNS:country -> 'USA'].

  deliverNS:'I7122'[deliveriesNS:city -> 'San Diego'].

  deliverNS:'I7122'[deliveriesNS:street -> 'Colony St. 15'].

  deliverNS:'I7122'[deliveriesNS:name -> 'R. Bach'].

  deliverNS:'It3002'['rdf':type -> deliveriesNS:'Item'].

  deliverNS:'It3002'[deliveriesNS:description -> fragile].

  deliverNS:'It3002'[deliveriesNS:categoryNumberOfItem -> 'P12'].

  deliverNS:'It9009'['rdf':type -> deliveriesNS:'Item'].

  deliverNS:'It9009'[deliveriesNS:description -> 'foto albums'].

  deliverNS:'It9009'[deliveriesNS:categoryNumberOfItem -> 'P02222'].

  deliverNS:'P341'['rdf':type -> deliveriesNS:'PlasticPallet'].

  deliverNS:'D457'['rdf':type -> deliveriesNS:'Delivery'].

  deliverNS:'D457'[deliveriesNS:containsDeliveryComponent -> deliverNS:'It9009'].

  deliverNS:'D457'[deliveriesNS:containsDeliveryComponent -> deliverNS:'P009'].

  deliverNS:'D457'[deliveriesNS:recipient -> deliverNS:'I7129'].

  deliverNS:'D457'[deliveriesNS:sender -> deliverNS:'I7122'].

  deliverNS:'C256'['rdf':type -> deliveriesNS:'ParcelCard'].

  deliverNS:'C256'[deliveriesNS:hasParcelId -> 'P219'].

  deliverNS:'C256'[deliveriesNS:categoryNumberOfItemsInParcel -> 'P12'].

  deliverNS:'It009'['rdf':type -> deliveriesNS:'Item'].

  deliverNS:'It009'[deliveriesNS:description -> fragile].

  deliverNS:'It009'[deliveriesNS:categoryNumberOfItem -> 'P02345'].

  deliverNS:'I7129'['rdf':type -> deliveriesNS:'Contact'].

  deliverNS:'I7129'[deliveriesNS:country -> 'USA'].

  deliverNS:'I7129'[deliveriesNS:city -> 'Boston'].

  deliverNS:'I7129'[deliveriesNS:street -> 'McCartney St. 922'].

  deliverNS:'I7129'[deliveriesNS:name -> 'K. Forest'].

  deliverNS:'P219'['rdf':type -> deliveriesNS:'Parcel'].

  deliverNS:'P219'[deliveriesNS:containsParcelComponent -> deliverNS:'P341'].

  deliverNS:'P219'[deliveriesNS:containsParcelComponent -> deliverNS:'It3002'].

  deliverNS:'P219'[deliveriesNS:containsParcelComponent -> deliverNS:'It1002'].

  deliverNS:'P219'[deliveriesNS:hasParcelCard -> deliverNS:'C256'].

}

@deliveries

{


FORALL O, P, V   O[P->V] <- 

          O[P->V]@ontology(deliver:data).


FORALL VDelivery, VSender, VRecipient, VCountry domesticDelivery(VDelivery, VSender, VRecipient, VCountry) <-

          VDelivery[deliveriesNS:sender -> VSender] AND 

          VDelivery[deliveriesNS:recipient -> VRecipient]  AND 

          VSender[deliveriesNS:country -> VCountry] AND 

          VRecipient[deliveriesNS:country -> VCountry].


FORALL VContact1, VContact2 neighbours(VContact1, VContact2) <- 

          EXISTS VCity (

          VContact1[deliveriesNS:city -> VCity] AND 

          VContact2[deliveriesNS:city -> VCity]). 


FORALL VDelivery illegalDelivery(VDelivery) <- 

          EXISTS VDeliveryComponent, VParcelComponent, VRecipient 

          VDelivery[deliveriesNS:containsDeliveryComponent -> 

            VDeliveryComponent[deliveriesNS:containsParcelComponent -> 

                               VParcelComponent[rdf:type -> deliveriesNS:WoodPallet]];


    deliveriesNS:recipient -> VRecipient[deliveriesNS:country -> 'Australia']].

}

//domesticDelivery in USA

FORALL VDelivery, VSender, VSenderCountry, VSenderName, VSenderCity, VSenderStreet, VRecipient, VRecipientCountry, VRecipientName, VRecipientCity, VRecipientStreet  <- 

        domesticDelivery(VDelivery, VSender, VRecipient, 'USA')@deliveries AND

        VSender[deliveriesNS:country -> VSenderCountry]@deliveries AND 

        VSender[deliveriesNS:city -> VSenderCity]@deliveries AND

        VSender[deliveriesNS:street -> VSenderStreet]@deliveries AND

        VSender[deliveriesNS:name -> VSenderName]@deliveries AND        

        VRecipient[deliveriesNS:country -> VRecipientCountry]@deliveries AND 

        VRecipient[deliveriesNS:city -> VRecipientCity]@deliveries AND

        VRecipient[deliveriesNS:street -> VRecipientStreet]@deliveries AND

        VRecipient[deliveriesNS:name -> VRecipientName]@deliveries.

//neighbours

FORALL VContact1, VName1, VCountry1, VCity1, VStreet1, VContact2, VName2, VCountry2, VCity2, VStreet2 <- 

        neighbours(VContact1, VContact2)@deliveries AND 

        VContact1[deliveriesNS:country -> VCountry1]@deliveries AND 

        VContact1[deliveriesNS:city -> VCity1]@deliveries AND

        VContact1[deliveriesNS:street -> VStreet1]@deliveries AND

        VContact1[deliveriesNS:name -> VName1]@deliveries AND

        VContact2[deliveriesNS:country -> VCountry2]@deliveries AND 

        VContact2[deliveriesNS:city -> VCity2]@deliveries AND

        VContact2[deliveriesNS:street -> VStreet2]@deliveries AND

        VContact2[deliveriesNS:name -> VName2]@deliveries.

//illegalDelivery

FORALL VDelivery <- illegalDelivery(VDelivery)@deliveries.

//everything about J.Boldman

FORALL VContact, VName, VCountry, VCity, VStreet <-

                     VContact[deliveriesNS:name -> 'J.Boldman']@deliveries AND 

                     VContact[deliveriesNS:name -> VName]@deliveries AND 

                     VContact[deliveriesNS:country -> VCountry]@deliveries AND 

                     VContact[deliveriesNS:city -> VCity]@deliveries AND

                     VContact[deliveriesNS:street -> VStreet]@deliveries.

The queries are a bit complicated because I wanted to obtain clear answers, not only references to some IDs.  The answer of the triple system is presented below.

Also at: http://www.ida.liu.se/~adrpo/courses/lftw/homework/triple-answer.txt
/home/tcslab/systems/triple/bin/triple.sh deliveries.triple

*** Question 1 (domesticDelivery(‘USA’))

VDelivery = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'D457', VSender = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7122', VSenderCountry = 'USA', VSenderName = 'R. Bach', VSenderCity = 'San Diego', VSenderStreet = 'Colony St. 15', VRecipient = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7129', VRecipientCountry = 'USA', VRecipientName = 'K. Forest', VRecipientCity = 'Boston', VRecipientStreet = 'McCartney St. 922'

*** Question 2  (neighbours)

VContact1 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I3321', VName1 = 'JT Brewery', VCountry1 = 'USA', VCity1 = 'El Paso', VStreet1 = 'West Av. 345', VContact2 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I3321', VName2 = 'JT Brewery', VCountry2 = 'USA', VCity2 = 'El Paso', VStreet2 = 'West Av. 345'

VContact1 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7712', VName1 = 'J.Boldman', VCountry1 = 'Australia', VCity1 = 'Sydney', VStreet1 = 'West Av. 345', VContact2 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7712', VName2 = 'J.Boldman', VCountry2 = 'Australia', VCity2 = 'Sydney', VStreet2 = 'West Av. 345'

VContact1 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7122', VName1 = 'R. Bach', VCountry1 = 'USA', VCity1 = 'San Diego', VStreet1 = 'Colony St. 15', VContact2 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7122', VName2 = 'R. Bach', VCountry2 = 'USA', VCity2 = 'San Diego', VStreet2 = 'Colony St. 15'

VContact1 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7129', VName1 = 'K. Forest', VCountry1 = 'USA', VCity1 = 'Boston', VStreet1 = 'McCartney St. 922', VContact2 = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7129', VName2 = 'K. Forest', VCountry2 = 'USA', VCity2 = 'Boston', VStreet2 = 'McCartney St. 922'

*** Question 3 (illegalDelivery)

 (no answer here to illegal deliveries)

*** Question 4 (all about J.Boldman)

VContact = 'http://www.ida.liu.se/~adrpo/courses/homework/lftw/deliveries.rdf#':'I7712', VName = 'J.Boldman', VCountry = 'Australia', VCity = 'Sydney', VStreet = 'West Av. 345'

End XSB (cputime 2.56 secs, elapsetime 3.19 secs)

done.
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