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1.0 Introduction

Semantion Metamodeler (SM2) is a tool for creation and management of ontologies in Tara Ontology Language
(http://www.semantion.com/documentation/SBP/metamodeling/TaraOntologyLanguage V1.3.pdf ). SM2 also provides full
exports of Tara ontologies in OWL 2.

SM2 provides creation and management of different types of ontologies. Some of them include ontologies for business processes,
system design, product life cycle management, project management, collaborative product development, and others.

Interfaces: JSP, JSPWiki,. HTML . SOAP ., Web Services,
JMS. REST. Java Clientis
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Figure 1: Semantion Business Platform (SBP)

Ontologies are foundations of informa tion and process management automatizations. They are one of the key elements of any
business and social platform openness, flexibility and efficiency.

SM2 runs on Semantion Business Platform (SBP) that also includes (Fig. 1) Tara Application Builder (TA B) for generation of web
applications (directly executed in SBP) from ontologies, Semantion Registry and Repository for metadata and document
management, Piva System Designer for system engineering and modeling, and Semantion SOA Virtual Machine (SOA -VM) f or

business process execution and analysis.

SM2 is a J EE tool you can access using your web browser. For example, if the web domain of SBP is http://localhost:8080 , the
SM2 URL will be http://localhost:8080/sm2.

2.0 Ontology Creation in SM2

We will use the Customer ontology example from Section 4.1.1 in Tara Ontology Language document
(http://www.semantion.com/documentation/SBP/metamodeling/TaraOntologyLa nguage_V1.3.pdf ) to show you how to create an
ontology in SM2.

First, you will access the tool via http://localhost:8080/sm2 URL. If you have not created any additional user in SBP you can use
the SBP admin user which default password is manager . Wheny ou log in you will see SM2 home page:
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Home acdmin

Association AssociationRule Atiribuie

Omniology

Change Password  Log out
=Ontologies=
Name [Description [Version
[Projects Site [Thiz ontology is for collecting information about projects. 1.0
SOA Information Model (5CA-Th) SOA-IM ontology based on SOA-TM V1.1 specification. 1.0
Systermn Design Metamodel (3D [Cefines common system design concepts and their associations 1.0
[Test [Test ontology 1.0
Figure 2: SM2 home page
SM2 has two panes:
(1) Navigation pane containing links for ontology elements (i.e., Association, AssociationRule, Attribute, Concept, etc.)
(2) View pane containing ontology elements and their detailed views
2.1 Create Customer Ontology
The Add button in the View pane is used to create new ontology. Click the Add button to start the creation of the Customer
ontology. Add a new Ontology  page will be loaded. Enter the name and description for t he new ontology (Fig. 3):
Home Semantion Metamodeler (SM2 aclmin
Association AssociationRule

Omntology

Change Password  Log out
Add a new Ontology:

Name: |Customer Ortalogy

Actonya:

This is & siwple ontology for customer data management .

Description:

Add

Figure 3: New ontology creation

Besides standard name and description properties, the ontology has also acronym property that is used to specify the acronym of
the ontology. The  acronym property is mandatory. Click the Add button to create the Customer ontology. When the Customer
ontology is created the Customer ontology detailed view page will be presented
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Home

Semantion Metamodeler (SM2 acdmin

Association AssociationRule “once] _once] Oniology

Change Password  Log out

| =Ontology> Customer Ontology

= Remuoi res Forei ancept

IFu].llriew Concepis SubA D Types

|Name |Customer Cntology

|Acruny'm |cust

|Descriptiun |ThlS is a stmple ontology for customer data management.

|Versiun |1 0

Figure 4: Customer ontology view

The ontology view pane has eight buttons and seven links.

Add, Edit, Submi t Docume nt, Remove, Create Concept Types, Remove Concept Types , Forcibly Remove Concept Types, and
Export buttons are used for:

e Add to create new ontology.

e Edit to edit the ontology.

e  Submit Document to submit a document to the repository and associate it with the ontology.

e  Remove to remove the ontology.

e When all ontologyds c cCreate@ohcept Typee huttor ia useddo,create all concept types and their
related folders in repository.

e Remove Concept Types removes all concept types and their related empty folders in the repository. Folders that contain

files are not removed. They are renamed to their original nhame followed by a dash sign and the ID of the corresponding
object type folder that is being removed.

e  Forcibly Remove Concept Types removes all concept types and their folders.

e  Export exports the Tara ontology in either ebXML RS/RIM or OWL 2toa document that can be directly submitted to
create the same ontology in another SM2 or another tool supporting OWL 2

Full view , Concepts , SubConcepts, Associations , SubAssociations, Documents , and Types links are used for:

e Fullview shows ontology properties and all its concepts, sub-concepts, associations, sub-associations, document types,
and types for all attributes used in the ontology.

Concepts lists all concepts defined in the ontology.

SubConcepts lists all sub  -concepts in the ontology.

Associations lists all associations defined in the ontology.

SubAssociations lists all sub  -associations defined in the ontology.

Documents lists all do cument types defined in the ontology

Types lists all attribute types.

2.2 Create Concepts

Now when we created an initial d efinition of the ontology, the concepts have to be created next. When you click the Concepts
link, the following page will be loaded
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Home

adwin
Association AssociationRule “once)

Omniology

Change Password  Log out

IFu].llriew Concepis SubConcepts A iath SubA iath D Types
|Name |Customer Cntology

|Acruny'm |cust

|Descriptiun |ThlS is a stmple ontology for customer data management.

|Versiun |1 0

|Aﬂ.d Selectscheme Remove

=Concepts=> Remove

Figure 5: Concept scheme page

The Concepts section has three links and Remove button. The three links are: Add, Select scheme ,and Remove . Add link loads
the page that is used to create a Concept scheme. When the Concept scheme is created every ne xt use of the  Add link will load
the page to create new Concept node that will be associated with the Concept scheme. Select scheme link enables selection of
another already defined scheme. If we already have a scheme associated with the ontology, the sele cted scheme will replace the
scheme that is already in use. Remove link will remove the ~ Concept scheme from the ontology. The removed scheme will still be
available for selection in this or any other ontology. Remove button removes selected node from the s cheme.

Click the Add link (Fig. 6 ) to create the Customer concept scheme:

Home

celmiin
Association AssociationRule Atiribuie

Omntology Scheme

Change Password  Log out

<Add a Scheme>
Name: Customer Concepts
Thiz 15 a classification scheme for concept types.
Description:
Type:
Al
Figure 6: Add concept scheme

It is important to make sure that the type property has the value

Concept since this is the concept scheme. The following page
will be loaded when  the scheme is created:
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Home

adwin
Association AssociationRule “once)

Omniology

Change Password  Log out

IFu].llriew Concepis SubConcepts A iath SubA iath D Types
|Name |Customer Cntology

|Acruny'm |cust

|Descriptiun |ThlS is a stmple ontology for customer data management.

|Versiun |1 0

| Add  Selectscheme Copyfromscheme Reference fromscheme Remove

=Concepts=> (Scheme: Customer Concepts)

Figure 7: Detail ontology view with empty concept scheme

Now when concept scheme is created you can see additional links Copy from scheme and Reference from scheme.  Copy from
scheme enables addition of concepts from another ¢ oncept schemes. The selected concept is transparently copied to the current

ontology. Instead of creating a concept that already exists in another ontology we can just select it from any other scheme a nd
reference it in the ontology via Reference from sche me link.

When you click the Add link the concept node page will be loaded. Enter Customer for the name property, Customer type for the
description property and click Add button to create the Customer concept node.

Home

admin
Association AssociationRule “once)

Omniology

Change Password  Log out

<Add a Node=
Name: Customer ‘
Customer type.
Description:
Add
Figure 8: Add concept node to conc ept scheme

This is how the ontology view with concept details will look like when the Customer concept is added:
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Home

adwin
Association AssociationRule

Omniology

Change Password  Log out

IFu].llriew Concepis SubConcepts A iath SubA iath D Types
|Name |Customer Cntology

|Acruny'm |cust

|Descriptiun |ThlS is a stmple ontology for customer data management.

|Versiun |1 0

Add  Selectscheme Copyfromscheme Reference fromscheme Remove

=Concepts=> (Scheme: Customer Concepts)
O |Custnmer

Custotner type |

Figure 9: Ontology view with concept scheme

Other concepts ( PostalAddress , EmailAddress , and TelephoneNumber ) can be created the same w ay.

Other schemes (Association, Document, and Type) can be created using the same steps explained above for the Concept scheme.

The data types scheme Semantion -SM2-Types is a built
the type scheme you click the
section.

-in type scheme that can be selected and used for all ontologies. To sele ct
Types linkont he ontology detailed view page (Fig. 9) and then the Select link under the  Types

This is how the full view of the Customer ontology will look like when Concept scheme, Association scheme and Type s cheme are
created:
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Home Semantion Metamo deler admin

Oniology

Change Password  Log out

<Omtology> Customer Otology
ullview  Concepls  SubConcepis D
Name Custemer Ontology
|Acronym cust
[Description [This is a simple ontology for customer data management
[Version 10
Ontology d cust Ontolo
Add  Selecischeme Copy fromscheme Reference from scheme  Remove <Concepts> (Scheme: Customer Concepts) Femove
’? Customer Customer type
F Emails dress Emailfdress type
[ T |pastats ddrese Postaldddress type
[ T [Tetephonetunber TelephonelNumber type
| <SubConcepts> ‘
Add  Select Remave =Associations= (Scheme: Customer Associations) Femove
[T [isEmeta daressor Models an association between Email&ddress and Customer
’? IsPostalds ddressOf Models an association between PostalAddress and Customer
F IsTelephoneNumberOf Models an association between TelephonelTumber and Customer
| ~SubAssociations= ‘
Add Select Remove <Types> (Scheme: Semantion-SM2-Types) Remove
[T [anyUR AnyURI data type
? Bag A collection that may contain duplicate elements
[ T |BasetaBinary Base64Binary data type
=N Boolean Boolean data type
[T |Dae Date data type
[O] DateTimestamp DateTimestamp data type
? Decimal Decimal data type
[T |Coubte Double data type
? Float Float data type
[T |HesBinary HexBinary data type
=™ Tt data type
[T [iteger Tnteger data type
[T [Language Language data type
? Long Long data type
[T mciiame NCHame data type
[T [MMToken MM Token data type
[T [ome Mame data type
[0 Hegativelnteger MegativeInteger data type
? Honlegativelnteger MNenlTegativelnteger data type
[T |HonPasitivelnteger MonPositiveInteger data type
[T [HormalizedString Mormalize dString data type
[T [positivelnteger TositiveInteger data type
[ T [Rational Rational data type
[T [Real Real data type
[T [ze A collection that contains no duplicate clements
? Short Short data type
[T |sting String data type
? Stringl 1-character string
[T [awinglnzs 1024-character string
[O] Stringl 28 128-character string
? Stringlf 16-character string
[T |puinez 2-charaster string
[T [otringonas 2048-character string
[T [gtrinezss 256-character string
[T Stringd S-character string
[T |[pteingsz 32-character string
| T [suingd 4-character string
? String4000 4000-character string
[T [strnesiz 512-character string
[T [otingsa 64-character string
[T [awines 3 _character string
[T [Token Token data type
? UnsignedByte UnsignedByte data type
[T [unsignedint Unsignedlnt data type
[T [Unsigneasnon [UssignedShort data type
’? [ Litoral [T Literal data type

|Aﬂd Select Remove =<Documents= Remove ‘

Figure 10: Ontology view with all schemes created
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2.3 Create Options

Option scheme is used to add pre  -defined optional values for attributes. Each attribute with options will have its own
scheme and that is why more than one

ontology view.

Option
Option scheme can be used in an ontology. We do not list Option schemes in the detailed

You can create an  Option scheme either viathe =~ Scheme link inthe Navigation pane orviathe Add linkinthe Attribute view. This
section explains how  to create an Option scheme viathe Scheme linkinthe Navigation pane.

When you add an  Option scheme viathe Scheme linkinthe Navigation pane a page that lists all schemes will be loaded. Click the
Add button above the list and enter information about the TelephoneNumberTypeValues  scheme:

Semantion Metamodeler (SM2

celmiin
Association AssociationRule Attribuie ConcepiRule Omntology Scheme
Change Password  Log out
<Add a Scheme>
Name: TelephoneMNumber Type Values
Thizs 15 @ classification scheme for the telephonse number
o_.g type values.

Description: bk
Type:

Al

Figure 11: Create TelephoneNumberTypeValues option scheme

Enter the schemebds name and description an Optiona €liekthe uAde buttdm totcreateltthe s c h e me ¢
scheme. When the scheme is crea  ted it will be listed on the next loaded page. Click the link for the TelephoneNumberTypeValues

scheme and then click the Nodes link to start adding nodes that will represent values related to this option. Click the Add link to
add a node:

admin
Association AssociationRule Y

Omniology Scheme
Change Password  Log out

<Scheme> TelephoneNumber Type Values
INm‘les
|Na.mE |TEIEphonENumbEr Type Values
|Descriptiun |ThlS iz a classfication schetne for the telephone number type values
|Type |Option

Figure 12: A dd nodes to TelephoneNumberTypeValues option scheme
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When all nodes are added, the detailed view of the TelephoneNumberTypeValues  scheme will look like this:

Home

admin
Association AssociationRule ¥

Change Password  Log out
| <Scheme> TelephoneNumber Type Values

INm‘le

|Na.mE |TEIEphonENumbEr Type Values

Description This is a classification scheme for the telephone number type values

| [

|Type |Opmon

Add <Nodes=
O |@ |Ce]l phone
O [fs [Fax
| |Phﬂ |Land phone

Figure 13: Detailed view of the TelephoneNumberTypeValues option scheme

As mentioned above, the new Option scheme can also be added via the Add link in the Attribute view. For example, if you already
created an attribute, you can load its view and under the Options section (view) you will see three links: Add, Select, and
Remove . Add link either creates new Option scheme (and associates it with the attribute) if it does not exist or adds an option

node to the scheme if the scheme already exists. Select link selects another  Option scheme for the attribute.

Remove link
removes the association betwe  enthe Option scheme and the attribute.

At this point we demonstrated first five steps in an ontology definition using SM2:

1. Create an ontology

2. Define concept types

3. Define association types
4. Define attribute types

5. Define optional property values (options ) if needed

Other five steps include:
6. Define additional properties for concepts where needed
7. Define association rules
8. Define concept rules
9. Define document types

10. Create concept types in registry

We will proceed with Steps 6 and 7. Steps 8 and 9 are not use d in this example. They belong to creation of concept rules and
definition of all document types used in the application.

Step 10 belongs to creation of all concept types defined in the ontology. These types are created in the registry and they ar e
refer enced in the application.
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2.4 Create Attributes

Step 6 is to define additional properties used in concepts. We will just demonstrate how firstName , middleName , and lastName
properties can be added to Customer conceptviathe Concept SM2 page. Firstclic kthe Concept link in Navigation pane, then click
the Customer concept in the concepts list and when Customer view is presented click the Attributes  link that will open attributes

related view with  Add link to create new attributes representing additional properties for the ~ Customer concept. Fig. 14 below
shows data forthe Cu st o mérstNase property:

admin
Association AssociationRule Y

Omniology Scheme

Change Password  Log out
Add a new Attribute:

Name: firstMame

Customer's first name

Description:
Type: String w
Required: was ¥

Add

Figure 14: Add a new attribute page

Besides the name and description property for the attribute, two other properties are also presented:
property specifies the data type of the property represented by the attribute while the
the property represented by the attribute is mandatory. Click the Add button to create the attribute.

type and required . The type
required property specifies if the value of

This is how the Customer attributes related view will look like when two other attributes ( middleName and lastName ) are added:

Figure 15: Detailed attributes view of the Customer concept

Remove Concept Type and Forcibly Remove Concept Type are used to re  move a single concept type. Remove Concept Type
removes the concept type and its related empty folder in the repository. If the folder contains files it is not removed. It i S

renamed to its original name foll owed by sabjedtype foldes thagisbeiagremovech e | D of t he
Forcibly Remove Concept Type removes the concept type and its folder.
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