Tool Survey: Ontology Creation with Protégé

Using Protégé

Protégé-2000 is an integrated software tool used by system developers and domain experts to develop knowledge-based systems. Applications developed with Protégé-2000 are used in problem-solving and decision-making in a particular domain.

The Protégé-2000 tool accesses all of these parts through a uniform GUI (graphical user interface) whose top-level consists of overlapping tabs for compact presentation of the parts and for convenient co-editing between them. This "tabbed" top-level design permits an integration of (1) the modeling of ontology of classes describing a particular subject, (2) the creation of a knowledge-acquisition tool for collecting knowledge, (3) the entering of specific instances of data and creation of a knowledge base, and (4) the execution of applications.

Graph Widget
The Graph Widget is a form for creating and populating instances of classes in Protégé. It is also particularly useful for visualizing networks of instances and relationships between instances.

The Graph Widget offers two different types of connectors:
· Reified Relation - A connector between two nodes that has an underlying instance. 
· Simple Connector - A connector between two nodes that has no underlying instance. 

The organization structure of the newspaper will be explained as an example.
Creating Classes
Classes can be created by clicking the create ( C )  button when THING class is selected.  Organization and Person are the classes which will be created.
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To create sub-classes, parent class should be selected first and then the create button need to be clicked.  As you can see in the following screenshot, Columnist , Editor, Manager Reporter and Salesperson are the subclasses of the Employee class while Employee class is the subclass of Person.
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Configure Organization class
Choose the Organization class in the Relationship pane on the Classes tab. 
Then, create a new slot called org_chart and attach it to the Organization class. The slot should be of type Instance, cardinality multiple, and have the Employee class as the allowed class type. 
We will chose Employee as the allowed class type because an organization chart typically displays relationships between employees working within an organization. 
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Screenshot of Protégé after completion of configuration will be: 
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Configure org_chart slot to use Graph Widget

Select to the Forms tab and choose Organization from the Forms list. Select the org_chart slot and choose GraphWidget from the Selected Widget Type combo box. 

Screenshot of Protégé after completion will be:
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Configure node appearance


Nodes are the objects that appear in the palette on the left-hand side of the Graph Widget. Each node represents a concrete allowed class for the org_chart slot. The Graph Widget assigns all nodes the same shape and color by default. 
To change the node shape and color or the text properties of the node's labels, double-click on the org_chart slot to bring up the Graph Widget configuration dialog. Select the Nodes tab. 

Screenshot of the Graph Widget configuration dialog will be:
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Note that the Employee class does not appear here because it's an abstract class. Rather, all the concrete subclasses of Employee are displayed.  
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Nodes shape and color can be changed by using the Shape and Shape Color combo boxes. We will change the Optional Connector Slot area when we will deal with this in a later step. 

The following screenshot will show what the configuration dialog might look like after configuring node appearance:
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Configure a simple connector

There are two types of connectors in the new version of the Graph Widget. 
First, we will look at the simple connector type which is a connector between two nodes that doesn't have an underlying instance. The allowed class type for the org_slot is Employee. Let's assume that we are interested in focusing on the Editor subclass of Employee and seeing a graphical representation of the relationship between editors and other employees in the newspaper organization. 
For configuring a simple connector, choose the Editor class in the Relationship pane on the Classes tab and create and attach a slot called responsible_for. The slot should be of type Instance, cardinality multiple, and have the Employee class as the allowed class type.


Screenshot of Protégé after completion steps :
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On the Forms tab, bring up the widget configuration dialog again and select the Editor class on the Nodes tab. Choose responsible_for from the Connector Slot combo box. By making this selection, we are indicating to the Graph Widget that we want to be able to draw connectors between Editor nodes and other nodes of type Employee.
In other words, for each allowed class displayed in the table on the upper portion of the Nodes tab, the Connector Slot combo box will display a list of type Instance, cardinality multiple slots for that class. You can choose one of these slots from the combo box to indicate what other class types you can draw connectors to.


Screenshot of widget configuration dialog after completion of step:
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Click OK to save the changes.

Populate an instance of the Graph Widget using nodes and simple connectors


Now, we'll look at an instance of the Organization class and learn how to populate the Graph Widget with nodes and simple connectors.

First, choose the Organization class in the Classes pane on the Instances tab and create an instance of the organization class which it is call Herald Times as an example. Then, select Herald Times from the Direct Instances pane. 
To create an instance of the Editor class, select the Editor node in the palette and drag and drop it onto the view. Repeat this step again so that you have two nodes in the Graph Widget view. 
To draw a simple connector between the two Editor nodes, click on one of the node's ports (small dot in the center of the node) and drag your mouse to the other port. When you release your mouse, a connector appears between the two nodes, showing the responsible_for relationship.

To resize the node, grab any of the eight resize handles when a node is selected. The node’s text can be changed by single clicking on the node’s labels and using in-place text editing.
Screenshot of Herald Times Instance Form after completion of steps:
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Continue adding nodes of various types to the Graph Widget. 
Notice also that the widget will only allow you to draw valid simple connectors between nodes. Since we only specified one connector slot for the Editor class, we can only draw simple connectors from Editor nodes to other nodes, but not the other way around. 
Try drawing a simple connector from a Columnist or Reporter node to another node. The Graph Widget won't allow such a connection.


Additional screenshot of Herald Times after adding more nodes and connectors:
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Configure a reified relation
We will work with the other connector type provided by the Graph Widget called a reified relation. A reified relation is a connector between nodes that has an underlying instance. You use this type of connector when you need to store additional information about the relationship between two nodes. 
There are three steps to configure a reified relation: 

Subclass the :DIRECTED-BINARY-RELATION system class.

Choose the :DIRECTED-BINARY-RELATION system class in the Relationship pane on the Classes tab. 

Create a subclass called Manager Supervision Relation. 

Change the allowed class type of the :FROM slot to Manager. 

Change the allowed class type of the :TO slot to Employee. 


What we have just defined is a class that represents a reified relation between Manager and Employee nodes. 
Note that additional slots can be added to this class to keep track of other information about the relationship.

Screenshot of Protégé after completion of step:
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Create a slot to hold reified relations.
It is needed to add a slot to the class that designates what the valid relations are for that class if reified relations for a particular class will be used. 
For our example, add a slot to the Organization class called emp_relation. The slot should be of type Instance, cardinality multiple, and have the Manager Supervision Relation class as the allowed class type.

Screenshot of Protégé after completion of step :
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Now, select Instances tab and chose Organization class. We will create new instance of Organization  to show a new example and we will call it ID News :
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The last step is to let the Graph Widget know which slot on your class has been created to hold reified relations. This is done in the widget configuration dialog:

Now, return to the Forms tab and bring up the widget configuration dialog. Click on the Reified Relations tab. Choose emp_relation from the Relation Slots combo box. The line color can be changed by using Line Color combo box.



Screenshot of widget configuration dialog after completion of step:
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Populate an instance of the Graph Widget using nodes and reified relations

Now, we'll look at an instance of the Organization class and learn how to populate the Graph Widget with nodes and reified relations.

Choose the Organization class in the Classes pane on the Instances tab.  Select the instance of the Organization class called ID News. 
Using the Graph Widget, create two instances of the Manager class by dragging and dropping the Manager node from the palette onto the view. To draw a reified relation between the two nodes, click on one of the node's ports  and drag your mouse to the other port. When you release your mouse, a reified relation appears between the two nodes, showing a managerial relationship.


Screenshot of Protégé after completion of steps:
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Double click on the reified relation connector to bring up the Instance Form for the Manager Supervision Relation class. 

Designate a browser key for the Manager Supervision Relation class to enable in-place editing of the reified relation connector's label. 
Continue adding nodes and experimenting with reified relations. To follow is a screenshot of the ID News Instance Form after adding more nodes, reified relations, a simple connector, and completing the tips specified above:
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Multiple Inheritance in RDF

Protégé does not have any tool to create multiple inheritances. However, we can deal with this problem by doing a little trick. We will modify the RDFS file by manually after saving the RDF and RDFS files by using “Save In Format. The modified file will be loaded into a new Protégé project.

Father is a good example to show multiple inheritances. It is subclass of both Male and Parent classes. Firstly, I created Father Class as a subclass of Parent class.

<rdfs:subClassOf rdf:resource="&Father;Male"/>

Then, I append following line to add another subclass property.


<rdfs:subClassOf rdf:resource="&Father;Parent"/>

This leads to the following screenshot:
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Father is the subclass of both Parent and Male right now. To make graphical example, I added “child_of”  properties to the Child class and created FamilyTree class with “relation” property to show the relations between people.

The steps were explained in previous report. The following screenshot is the result of these steps.
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By doing drag and drop, the following simple relation can be created. The important thing here is David, Father, has the properties of the both Parent and Male.
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The Parent has two properties “isMarried” and “NumberofChild”. The other property “GName” is inherited from Person class because it is  subclass of Person.
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Male class has also two properties “Age” and “Color”. Similar to Parent class, “Gname” is inherited from Person class.
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Father class has all properties which are belong to Male and Parent class. It inherits “Age” and “Color” from Male while it is getting “isMarried” and “ NumberofChild” from Parent class.  
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Appendix

1. Example of Herald Times 
RDFS file
<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY a 'http://protege.stanford.edu/system#'>


 <!ENTITY graphexample1 'http://protege.stanford.edu/graphexample1#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:a="&a;"


 xmlns:graphexample1="&graphexample1;"


 xmlns:rdfs="&rdfs;">

<rdfs:Class rdf:about="&graphexample1;Colomnist"


 rdfs:label="Colomnist">


<rdfs:subClassOf rdf:resource="&graphexample1;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Director"


 rdfs:label="Director">


<rdfs:subClassOf rdf:resource="&graphexample1;Manager"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Editor"


 rdfs:label="Editor">


<rdfs:subClassOf rdf:resource="&graphexample1;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Employee"


 a:role="abstract"


 rdfs:label="Employee">


<rdfs:subClassOf rdf:resource="&graphexample1;Person"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Manager"


 rdfs:label="Manager">


<rdfs:subClassOf rdf:resource="&graphexample1;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Organization"


 rdfs:label="Organization">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Person"


 rdfs:label="Person">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Reporter"


 rdfs:label="Reporter">


<rdfs:subClassOf rdf:resource="&graphexample1;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample1;Salesperson"


 rdfs:label="Salesperson">


<rdfs:subClassOf rdf:resource="&graphexample1;Employee"/>

</rdfs:Class>

<rdf:Property rdf:about="&graphexample1;current_job_title"


 a:maxCardinality="1"


 rdfs:label="current_job_title">


<rdfs:domain rdf:resource="&graphexample1;Employee"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;name"


 a:maxCardinality="1"


 rdfs:label="name">


<rdfs:domain rdf:resource="&graphexample1;Person"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;org_chart"


 rdfs:label="org_chart">


<rdfs:range rdf:resource="&graphexample1;Employee"/>


<rdfs:domain rdf:resource="&graphexample1;Organization"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;org_name"


 a:maxCardinality="1"


 rdfs:label="org_name">


<rdfs:domain rdf:resource="&graphexample1;Organization"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;phone_number"


 a:maxCardinality="1"


 rdfs:label="phone_number">


<rdfs:domain rdf:resource="&graphexample1;Person"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;responsible_for"


 rdfs:label="responsible_for">


<rdfs:domain rdf:resource="&graphexample1;Editor"/>


<rdfs:range rdf:resource="&graphexample1;Employee"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample1;salary"


 a:maxCardinality="1"


 a:range="float"


 rdfs:label="salary">


<rdfs:domain rdf:resource="&graphexample1;Employee"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<a:OverridingProperty rdf:about="&a;Editor_responsible_for">


<a:domain rdf:resource="&graphexample1;Editor"/>


<rdfs:range rdf:resource="&graphexample1;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample1;responsible_for"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Employee_current_job_title"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample1;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample1;current_job_title"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Employee_salary"


 a:maxCardinality="1"


 a:range="float">


<a:domain rdf:resource="&graphexample1;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample1;salary"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Organization_org_chart">


<rdfs:range rdf:resource="&graphexample1;Employee"/>


<a:domain rdf:resource="&graphexample1;Organization"/>


<a:overriddenProperty rdf:resource="&graphexample1;org_chart"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Organization_org_name"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample1;Organization"/>


<a:overriddenProperty rdf:resource="&graphexample1;org_name"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Person_name"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample1;Person"/>


<a:overriddenProperty rdf:resource="&graphexample1;name"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Person_phone_number"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample1;Person"/>


<a:overriddenProperty rdf:resource="&graphexample1;phone_number"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

</rdf:RDF>
RDF file

<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY graphexample1 'http://protege.stanford.edu/graphexample1#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:graphexample1="&graphexample1;"


 xmlns:rdfs="&rdfs;">

<graphexample1:Organization rdf:about="&graphexample1;graphexample_00023"


 graphexample1:org_name="Herald Times"


 rdfs:label="Nancy">


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00037"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00039"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00040"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00041"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00042"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00043"/>


<graphexample1:org_chart rdf:resource="&graphexample1;graphexample_00044"/>

</graphexample1:Organization>

<graphexample1:Editor rdf:about="&graphexample1;graphexample_00037"


 graphexample1:name="Mike"


 rdfs:label="Mike">


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00039"/>


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00041"/>


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00044"/>

</graphexample1:Editor>

<graphexample1:Editor rdf:about="&graphexample1;graphexample_00039"


 graphexample1:name="george"


 rdfs:label="george">


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00040"/>

</graphexample1:Editor>

<graphexample1:Reporter rdf:about="&graphexample1;graphexample_00040"


 graphexample1:name="John"


 rdfs:label="John"/>

<graphexample1:Director rdf:about="&graphexample1;graphexample_00041"


 graphexample1:name="Harry"


 rdfs:label="Harry"/>

<graphexample1:Salesperson rdf:about="&graphexample1;graphexample_00042"


 graphexample1:name="Bill"


 rdfs:label="Bill"/>

<graphexample1:Salesperson rdf:about="&graphexample1;graphexample_00043"


 graphexample1:name="Arnold"


 rdfs:label="Arnold"/>

<graphexample1:Editor rdf:about="&graphexample1;graphexample_00044"


 graphexample1:name="Nancy"


 rdfs:label="Nancy">


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00041"/>


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00042"/>


<graphexample1:responsible_for rdf:resource="&graphexample1;graphexample_00043"/>

</graphexample1:Editor>

</rdf:RDF>
2. Example of ID News 

RDFS file

<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY a 'http://protege.stanford.edu/system#'>


 <!ENTITY graphexample2 'http://protege.stanford.edu/graphexample2#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:a="&a;"


 xmlns:graphexample2="&graphexample2;"


 xmlns:rdfs="&rdfs;">

<rdfs:Class rdf:about="&graphexample2;Colomnist"


 rdfs:label="Colomnist">


<rdfs:subClassOf rdf:resource="&graphexample2;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Director"


 rdfs:label="Director">


<rdfs:subClassOf rdf:resource="&graphexample2;Manager"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Editor"


 rdfs:label="Editor">


<rdfs:subClassOf rdf:resource="&graphexample2;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Employee"


 a:role="abstract"


 rdfs:label="Employee">


<rdfs:subClassOf rdf:resource="&graphexample2;Person"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Manager"


 rdfs:label="Manager">


<rdfs:subClassOf rdf:resource="&graphexample2;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Manager Supervision Relation"


 rdfs:label="Manager Supervision Relation">


<rdfs:subClassOf rdf:resource="&a;_directed_binary_relation"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Organization"


 rdfs:label="Organization">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Person"


 rdfs:label="Person">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Reporter"


 rdfs:label="Reporter">


<rdfs:subClassOf rdf:resource="&graphexample2;Employee"/>

</rdfs:Class>

<rdfs:Class rdf:about="&graphexample2;Salesperson"


 rdfs:label="Salesperson">


<rdfs:subClassOf rdf:resource="&graphexample2;Employee"/>

</rdfs:Class>

<rdf:Property rdf:about="&graphexample2;current_job_title"


 a:maxCardinality="1"


 rdfs:label="current_job_title">


<rdfs:domain rdf:resource="&graphexample2;Employee"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;emp_relation"


 rdfs:label="emp_relation">


<rdfs:range rdf:resource="&graphexample2;Manager Supervision Relation"/>


<rdfs:domain rdf:resource="&graphexample2;Organization"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;name"


 a:maxCardinality="1"


 rdfs:label="name">


<rdfs:domain rdf:resource="&graphexample2;Person"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;org_chart"


 rdfs:label="org_chart">


<rdfs:range rdf:resource="&graphexample2;Employee"/>


<rdfs:domain rdf:resource="&graphexample2;Organization"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;org_name"


 a:maxCardinality="1"


 rdfs:label="org_name">


<rdfs:domain rdf:resource="&graphexample2;Organization"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;phone_number"


 a:maxCardinality="1"


 rdfs:label="phone_number">


<rdfs:domain rdf:resource="&graphexample2;Person"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;responsible_for"


 rdfs:label="responsible_for">


<rdfs:domain rdf:resource="&graphexample2;Editor"/>


<rdfs:range rdf:resource="&graphexample2;Employee"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;s_type"


 a:maxCardinality="1"


 rdfs:label="s_type">


<rdfs:domain rdf:resource="&graphexample2;Manager Supervision Relation"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&graphexample2;salary"


 a:maxCardinality="1"


 a:range="float"


 rdfs:label="salary">


<rdfs:domain rdf:resource="&graphexample2;Employee"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<a:OverridingProperty rdf:about="&a;Editor_responsible_for">


<a:domain rdf:resource="&graphexample2;Editor"/>


<rdfs:range rdf:resource="&graphexample2;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample2;responsible_for"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Employee_current_job_title"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample2;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample2;current_job_title"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Employee_salary"


 a:maxCardinality="1"


 a:range="float">


<a:domain rdf:resource="&graphexample2;Employee"/>


<a:overriddenProperty rdf:resource="&graphexample2;salary"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Manager Supervision Relation__from"


 a:maxCardinality="1"


 a:minCardinality="1">


<rdfs:range rdf:resource="&graphexample2;Manager"/>


<a:domain rdf:resource="&graphexample2;Manager Supervision Relation"/>


<a:overriddenProperty rdf:resource="&a;_from"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Manager Supervision Relation__to"


 a:maxCardinality="1"


 a:minCardinality="1">


<rdfs:range rdf:resource="&graphexample2;Employee"/>


<a:domain rdf:resource="&graphexample2;Manager Supervision Relation"/>


<a:overriddenProperty rdf:resource="&a;_to"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Organization_org_chart">


<rdfs:range rdf:resource="&graphexample2;Employee"/>


<a:domain rdf:resource="&graphexample2;Organization"/>


<a:overriddenProperty rdf:resource="&graphexample2;org_chart"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Organization_org_name"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample2;Organization"/>


<a:overriddenProperty rdf:resource="&graphexample2;org_name"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Person_name"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample2;Person"/>


<a:overriddenProperty rdf:resource="&graphexample2;name"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<a:OverridingProperty rdf:about="&a;Person_phone_number"


 a:maxCardinality="1">


<a:domain rdf:resource="&graphexample2;Person"/>


<a:overriddenProperty rdf:resource="&graphexample2;phone_number"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</a:OverridingProperty>

<rdf:Property rdf:about="&a;_from"


 rdfs:label=":FROM"/>

<rdf:Property rdf:about="&a;_to"


 rdfs:label=":TO"/>

</rdf:RDF>
RDF file

<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY a 'http://protege.stanford.edu/system#'>


 <!ENTITY graphexample2 'http://protege.stanford.edu/graphexample2#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:a="&a;"


 xmlns:graphexample2="&graphexample2;"


 xmlns:rdfs="&rdfs;">

<a:_pal_constraint rdf:about="&graphexample2;graphexample1_00046"


 rdfs:label="graphexample1_00046"/>

<graphexample2:Organization rdf:about="&graphexample2;graphexample1_00048"


 graphexample2:org_name="ID News"


 rdfs:label="manages">


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00049"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00050"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00051"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00053"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00054"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00055"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00056"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00057"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00058"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample1_00059"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00060"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00061"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00062"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00063"/>


<graphexample2:emp_relation rdf:resource="&graphexample2;graphexample1_00064"/>

</graphexample2:Organization>

<graphexample2:Manager rdf:about="&graphexample2;graphexample1_00049"


 graphexample2:name="George"


 rdfs:label="George"/>

<graphexample2:Manager rdf:about="&graphexample2;graphexample1_00050"


 graphexample2:name="John"


 rdfs:label="John"/>

<rdf:Description rdf:about="&graphexample2;graphexample1_00051"


 graphexample2:s_type="manages"


 rdfs:label="manages">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<graphexample2:Colomnist rdf:about="&graphexample2;graphexample1_00053"


 graphexample2:name="Brian"


 rdfs:label="Brian"/>

<graphexample2:Colomnist rdf:about="&graphexample2;graphexample1_00054"


 graphexample2:name="Bernard"


 rdfs:label="Bernard"/>

<graphexample2:Manager rdf:about="&graphexample2;graphexample1_00055"


 graphexample2:name="Brett"


 rdfs:label="Brett"/>

<graphexample2:Editor rdf:about="&graphexample2;graphexample1_00056"


 graphexample2:name="Julia"


 rdfs:label="Julia">


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample1_00057"/>


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample1_00058"/>

</graphexample2:Editor>

<graphexample2:Reporter rdf:about="&graphexample2;graphexample1_00057"


 graphexample2:name="Sandra"


 rdfs:label="Sandra"/>

<graphexample2:Reporter rdf:about="&graphexample2;graphexample1_00058"


 graphexample2:name="Ron"


 rdfs:label="Ron"/>

<graphexample2:Director rdf:about="&graphexample2;graphexample1_00059"


 graphexample2:name="Nicole"


 rdfs:label="Nicole"/>

<rdf:Description rdf:about="&graphexample2;graphexample1_00060"


 graphexample2:s_type="manages"


 rdfs:label="manages">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<rdf:Description rdf:about="&graphexample2;graphexample1_00061"


 graphexample2:s_type="advises"


 rdfs:label="advises">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<rdf:Description rdf:about="&graphexample2;graphexample1_00062"


 graphexample2:s_type="manages"


 rdfs:label="manages">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<rdf:Description rdf:about="&graphexample2;graphexample1_00063"


 graphexample2:s_type="manages"


 rdfs:label="manages">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<rdf:Description rdf:about="&graphexample2;graphexample1_00064"


 graphexample2:s_type="manages"


 rdfs:label="manages">


<rdf:type rdf:resource="&graphexample2;Manager Supervision Relation"/>

</rdf:Description>

<graphexample2:Organization rdf:about="&graphexample2;graphexample_00023"


 graphexample2:org_name="Herald Times"


 rdfs:label="graphexample_00023">


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00037"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00039"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00040"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00041"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00042"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00043"/>


<graphexample2:org_chart rdf:resource="&graphexample2;graphexample_00044"/>

</graphexample2:Organization>

<graphexample2:Editor rdf:about="&graphexample2;graphexample_00037"


 graphexample2:name="Mike"


 rdfs:label="Mike">


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00039"/>


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00041"/>


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00044"/>

</graphexample2:Editor>

<graphexample2:Editor rdf:about="&graphexample2;graphexample_00039"


 graphexample2:name="george"


 rdfs:label="george">


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00040"/>

</graphexample2:Editor>

<graphexample2:Reporter rdf:about="&graphexample2;graphexample_00040"


 graphexample2:name="John"


 rdfs:label="John"/>

<graphexample2:Director rdf:about="&graphexample2;graphexample_00041"


 graphexample2:name="Harry"


 rdfs:label="Harry"/>

<graphexample2:Salesperson rdf:about="&graphexample2;graphexample_00042"


 graphexample2:name="Bill"


 rdfs:label="Bill"/>

<graphexample2:Salesperson rdf:about="&graphexample2;graphexample_00043"


 graphexample2:name="Arnold"


 rdfs:label="Arnold"/>

<graphexample2:Editor rdf:about="&graphexample2;graphexample_00044"


 graphexample2:name="Nancy"


 rdfs:label="Nancy">


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00041"/>


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00042"/>


<graphexample2:responsible_for rdf:resource="&graphexample2;graphexample_00043"/>

</graphexample2:Editor>

</rdf:RDF>
The RDFS File of Father example:

<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY a 'http://protege.stanford.edu/system#'>


 <!ENTITY Father 'http://protege.stanford.edu/Father#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:a="&a;"


 xmlns:Father="&Father;"


 xmlns:rdfs="&rdfs;">

<rdfs:Class rdf:about="&Father;Child"


 rdfs:label="Child">


<rdfs:subClassOf rdf:resource="&Father;Person"/>

</rdfs:Class>

<rdfs:Class rdf:about="&Father;FamilyTree"


 rdfs:label="FamilyTree">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&Father;Father"


 rdfs:label="Father">


<rdfs:subClassOf rdf:resource="&Father;Male"/>


<rdfs:subClassOf rdf:resource="&Father;Parent"/>

</rdfs:Class>

<rdf:Property rdf:about="&Father;Father_00013"


 a:maxCardinality="1"


 rdfs:label="Father_00013">


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdfs:Class rdf:about="&Father;Male"


 rdfs:label="Male">


<rdfs:subClassOf rdf:resource="&Father;Person"/>

</rdfs:Class>

<rdfs:Class rdf:about="&Father;Parent"


 rdfs:label="Parent">


<rdfs:subClassOf rdf:resource="&Father;Person"/>

</rdfs:Class>

<rdfs:Class rdf:about="&Father;Person"


 rdfs:label="Person">


<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdf:Property rdf:about="&Father;age"


 a:maxCardinality="1"


 rdfs:label="age">


<rdfs:domain rdf:resource="&Father;Male"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;child_of"


 rdfs:label="child_of">


<rdfs:domain rdf:resource="&Father;Child"/>


<rdfs:range rdf:resource="&Father;Father"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;childof"


 a:maxCardinality="1"


 rdfs:label="childof">


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;color"


 a:maxCardinality="1"


 rdfs:label="color">


<rdfs:domain rdf:resource="&Father;Male"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;fatherof"


 a:maxCardinality="1"


 rdfs:label="fatherof">


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;gname"


 a:maxCardinality="1"


 rdfs:label="gname">


<rdfs:domain rdf:resource="&Father;Person"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;isMarried"


 a:maxCardinality="1"


 a:range="boolean"


 rdfs:label="isMarried">


<rdfs:domain rdf:resource="&Father;Parent"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;name"


 a:maxCardinality="1"


 rdfs:label="name">


<rdfs:domain rdf:resource="&Father;Child"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;numberofchild"


 a:maxCardinality="1"


 a:range="integer"


 rdfs:label="numberofchild">


<rdfs:domain rdf:resource="&Father;Parent"/>


<rdfs:range rdf:resource="&rdfs;Literal"/>

</rdf:Property>

<rdf:Property rdf:about="&Father;relation"


 rdfs:label="relation">


<rdfs:domain rdf:resource="&Father;FamilyTree"/>


<rdfs:range rdf:resource="&Father;Person"/>

</rdf:Property>

</rdf:RDF>

The RDF file of  David and Mike example:

<?xml version='1.0' encoding='ISO-8859-1'?>

<!DOCTYPE rdf:RDF [


 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>


 <!ENTITY Father 'http://protege.stanford.edu/Father#'>


 <!ENTITY rdfs 'http://www.w3.org/TR/1999/PR-rdf-schema-19990303#'>

]>

<rdf:RDF xmlns:rdf="&rdf;"


 xmlns:Father="&Father;"


 xmlns:rdfs="&rdfs;">

<Father:FamilyTree rdf:about="&Father;Father_00018"


 rdfs:label="David">


<Father:relation rdf:resource="&Father;Father_00021"/>


<Father:relation rdf:resource="&Father;Father_00022"/>

</Father:FamilyTree>

<Father:Child rdf:about="&Father;Father_00021"


 Father:name="Mike"


 rdfs:label="Mike">


<Father:child_of rdf:resource="&Father;Father_00022"/>

</Father:Child>

<Father:Father rdf:about="&Father;Father_00022"


 Father:gname="David"


 Father:isMarried="false"


 rdfs:label="David"/>

</rdf:RDF>
