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1 Altova SemanticWorks 2012

Altova® SemanticWorks® 2012 is an RDF document editor and ontology development IDE. It
enables you to:

e Graphically create and edit RDF documents, RDF Schema documents, and OWL
ontologies.

e Check the syntax and semantics of ontologies as you edit them, and the syntax of RDF
documents.

e Convert graphically created ontologies into the RDF/XML and N-Triples formats.

With Altova® SemanticWorks® 2012, therefore, besides being able to edit RDF documents in
a GUI and check its syntax, you can design RDF Schema and OWL ontologies using a
graphical design view, check the syntax of any RDF Schema or OWL ontology and the
semantics of OWL Lite and OWL DL ontologies, and export ontologies in the RDF/XML and
N-Triples formats.

ALTOVA®

semanticworlks®

=’ 2012

Coperight © 1992-2012, Altowa GmbH. All rights reserved. Usze of thiz software iz governed by and
subject to an Altova software licenze agreement. XMLSpy, MapForce, StyleVizion, SemanticWorks,
Schermadgent, UModel, DatabaseSpy, DiffDog, Authentic, AltowaxML, MissionKit, and ALTOVA as well as
their logos are trademarks and/or registered trademarks of Altova GmbH.

XML, 2EL XHTML, and W3C are brademarks [regiskered in numerons countries] of the SWorld wWide
w'elh Conzortium; marks of the W3 are registered and held by itz host institution z, BMIT, INR 1A,

® and Keio, UMICODE and the Unicode Logo are trademarks of Unicode Inc. This software
ALTOVA containg 3rd party software or material that iz pratected by copyright and subject ta
ather terms and conditions as detailed on the Altova website a
heepefwewew altova.cam Mlegal S rdparty.html

© 2012 Altova GmbH Altova SemanticWorks 2012
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2 About this Documentation

This documentation is the user manual delivered with SemanticWorks. It is available as the
built-in Help system of SemanticWorks, can be viewed online at the Altova website, and can
also be downloaded as a PDF, which you can print.

The user manual is organized into the following sections:

Introduction
Tutorial

User Reference
Conformance

We suggest you read the Introduction first in order to get an overview of SemanticWorks
features and general usage. You should then go through the tutorial to get hands-on experience
of creating OWL Lite and OWL DL ontologies, and of creating and editing RDF documents. For
subsequent reference, use the user reference section, which provides a description of all
toolbar icons and menu commands.

Should you have any question or problem related to SemanticWorks, the following support
options are available:

1. Check the Help file (this documentation). The Help file contains a full text-search
feature, besides being fully indexed.

2. Check the FAQs and Discussion Forum at the Altova Website.

3. Contact Altova's Support Center.

File paths in Windows XP, Windows Vista, and Windows 7
File paths given in this documentation will not be the same for all operating systems. You
should note the following correspondences:

e (My) Documents folder: The My Documents folder of Windows XP is the Documents
folder of Windows Vista and Windows 7. It is located by default at the following
respective locations. Example files are usually located in a sub-folder of the (My)
Documents folder.

Windows XP C: /Documents and Settings/<username>/My
Documents

Windows Vista, Windows |C: /Users/<username>/Documents
7

e Application folder: The Application folder is the folder where your Altova application is
located. The path to the Application folder is, by default, the following.

Windows XP C: /Program Files/Altova
Windows Vista, Windows 7 C: /Program Files/Altova
32-bit package on 64-bit Windows OS (XP, Vista, |C: /Program Files

7) (x86) /Altova

Altova SemanticWorks 2012 © 2012 Altova GmbH
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3 Introduction

This Introduction is organized into the following sections:

e Product Features: Lists the main product features of SemanticWorks 2012. Read
through this section to get an overview of the capabilities of SemanticWorks.

e Interface: Describes the SemanticWorks GUI. This description helps familiarize you
with the various views and windows of SemanticWorks, and shows you how they are
used.

e Overview of Usage: Provides a methodological approach to using SemanticWorks.
Lists the steps you would typically take when creating or editing an ontology and an
RDF document in SemanticWorks.

e Terminology: Lists key terms used in SemanticWorks and this documentation together
with their meanings. Reading through this section will also provide you with a quick
summary of key RDF and OWL concepts.

Altova SemanticWorks 2012 © 2012 Altova GmbH
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3.1

Product Features

The main features of SemanticWorks 2012 are listed below.

Editing RDF documents

In SemanticWorks, RDF documents can be created and edited graphically in SemanticWorks's
RDF/OWL View. An RDF resource is defined by graphically associating it with a predicate, and
then associating the predicate with a resource object or literal value. Resources are made
available for selection in the GUI by referencing an ontology. A mechanism for declaring
namespaces and prefixes enables URIrefs for RDF resources to be assigned flexibly and
accurately. SemanticWorks also checks the syntax of RDF documents. Alternatively to editing
RDF documents in the graphical RDF/OWL View, RDF documents can be edited directly in
Text View, using either RDF/XML notation or N-Triples notation.

Editing ontologies
SemanticWorks offers ontology editing capability in a graphical user interface and in a text
interface.

e The graphical RDF/OWL View enables you to easily create and edit RDF Schema and
OWL ontologies by allowing you to insert items into a graphical representation of the
ontology.

e The ontology level can be changed at any time while editing, enabling you to change
levels according to editing needs.

e Syntax checks can be carried out for RDF Schema, OWL Lite, OWL DL, and OWL Full
ontologies. Semantics checks can be carried out on OWL Lite and OWL DL
documents. These checks can be made while you edit, thus enabling you to easily
maintain the validity of the ontology as you build it.

e The ontology document's classes, properties, instances (aka individuals), all-different
items, and ontologies can be viewed in separate tabs (screenshot below). These tabs
provide an overview of each of these categories. A subsidiary pane displays related
information (screenshot below). For example, selecting a class in the Classes Overview
causes the instances and properties of that class to be displayed in the subsidiary
pane.

© 2012 Altova GmbH

Altova SemanticWorks 2012
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Clazzes |F'ru:u|:uerties Instances | allDifferent | Ontologies

El x|l
=8 owl:Class food:MealCourse

=8lowl:Class food:Meat —
=3 pwl:Class food:HonBlandFish

o owl:Class food:HonBlandFishCourse

=3 owl:Class food:HonConsumableThing

o'f| owl:Class food:HonOysterShelifish

oid|owl:Class food:HonOy=sterShellfishCourse

=3l owl:Class food:HonRedMeat

=8 owl:Class food:HonRedMeatCourse LI

Instances for Class | ClassProperties I

=id [Food:Mussels -
=ia|Food:Clams j
=a|Food:Crab

=8| food:Lobster LI

Tet | [RDF/0WL |

Clicking the Detail View button (see Main Window) of an ontology item in the Overview,
changes the view to a detailed view of that item's relationships (see screenshot).

In Detail View, relationships are indicated by a range of intuitive icons which are
inserted into the ontology via a context menu.

Relationships in Detail View can be expanded and collapsed at multiple levels to
provide easily customizable views of ontologies or specific parts of ontologies.

Prefixes of URIrefs used in an ontology can be conveniently set in a special table
accessed via the GUI.

The display of blank nodes (anonymous classes) can be toggled on and off.

Text View enables direct text editing of the ontology document.

Checking documents

An RDF, RDF Schema, OWL Lite, OWL DL, or OWL Full document can be checked for syntax
according to the rules of the relevant specification/s. Additionally, OWL Lite and OWL DL
documents can be checked for correct semantics (according to the rules of OWL Lite and OWL
DL, respectively). Errors are listed in the Errors Window, and each error has one or more links
to the incorrect item/s in the current view (Text View or RDF/OWL View) of that document.

System requirements
Altova SemanticWorks runs on Windows XP, Windows 2003 Server, Windows 2008 Server,
Windows Vista, and Windows 7 systems.

Other major features
SemanticWorks offers the following additional features.

Imports can be reloaded at the click of a button whenever required.

Ontologies can be saved as. rdf,. rdfs, or. owl files and can be exported in their
RDF/XML and N-Triples formats.

Multiple ontologies can be edited concurrently in multiple windows.

A large range of customization options enables the application interface to be flexibly
customized. Options range from GUI font selection to choosing document encoding.

Altova SemanticWorks 2012 © 2012 Altova GmbH
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e The graphical Detail View of ontology items can be printed as well as saved as an

image.

© 2012 Altova GmbH Altova SemanticWorks 2012
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3.2

Interface

The SemanticWorks application interface consists of: (i) a top part consisting of a Menu Bar
and Toolbars; (ii) the windows area; and (iii) a bottom part consisting of the Status Bar. See
screenshot below. The windows areas consist of three windows:

e The Main Window,
e The Overview Window, and
e The Errors Window.

Main |
Window

Tedt | RDF/OWL

1

e

| EdakovaDocumantinstances.r |()ARovaDocury | § -

= X Emors

Menu Bar
Toolbars
T —————
" " ; Datals = nx
Classes | Properties | Instances | alDifferent | Onlologies |
7 dociLanguages
= =l .-
m P Ciass
=ElowlClass docDocument -
| ~ElowlkClass docEnglishWebPage .
=E|owlClass doc:GermanWebPage X | #9N & dad nen
|=FlowkClass doc:Languages
=5 owl:Class doc:OutputFormats
=flowkClass doec:PrintManual
= £ owlClass docWebPage ¥l
Instances for Class 1 ClazsPropesties |
= | doc:EN |
i docE b Active Document
f,vf

| Status Bar

| DCetails
Window

Civerview
— and Errors
Windows

The Menu Bar contains the various menus, and each menu, with its menu items, are described
in separate sections in the User Reference. The toolbars are located below the Menu Bar, and
all toolbar icons are described in the Toolbar Icons section in the User Reference.

The Main Window, Details Window, Overview Window, and Errors Window are described in

more detail in the subsections of this section. The Details Window, Overview Window and
Errors Window can be docked within the application window or can float freely. For details about
how to change the position of the Details Window, Overview Window and Errors Window, see
under the next heading.

Note: Multiple documents can be open at a time, and any one can be made the active
document by clicking its tab label at the bottom of the Main Window. Text can be copied
between the Text Views of documents, but objects in RDF/OWL Views cannot be copied.

Moving, positioning, and hiding the Details Window, Overview Window and Errors

Window

The Details Window, Overview Window and Errors Window can each be docked within the
application window or they can each float freely as independent windows.

Altova SemanticWorks 2012

© 2012 Altova GmbH
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Thiz ortalogy is well-farmed. g Elaating

Docking
LI il Auko Hide
Ready Hids

To make the Details Window, Overview Window or Errors Window float, do one of the following:

e Drag the window's title bar out of its docked position, so that the window floats, or
e Click the down-pointing arrowhead at the right-hand side of the window's title bar and
select Floating.

To reposition the Details Window, Overview Window or Errors Window relative to the Main
Window or other windows (that is, to dock it), do the following:

e Drag the window's title bar into the application window till two sets of four blue arrows
appear (an inner set and an outer set). Drop the window on one of the four inner arrows
or one of the four outer arrows. If you drop it on an inner arrow, the window will dock
within the application window and relative to the window over which it was dragged. If
you drop it on an outer arrow, the window will be placed along one of the four inside
edges of the application window.

When the Details Window, Overview Window, or Errors Window is docked, clicking on the
down-pointing arrowhead (see screenshot above) also provides the option of hiding the window
(menu option Hide). Clicking the Close button (at right-hand side of the Details Window,
Overview Window, or Errors Window title bar), closes the window. To reopen the Details
Window, Overview Window, or Errors Window, select View | Detail View, View | Overview or
View | Errors Window, respectively.

© 2012 Altova GmbH Altova SemanticWorks 2012
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3.2.1 Main Window

SemanticWorks documents are opened in the Main Window, and are viewed and edited in the
Main Window. The Main Window has two views, Text View and RDF/OWL View (screenshots
below), between which you can switch by clicking the respective tabs.

Classes | Propetties | Instances | allDifferent | Ontologies | ~_
EI \\ Overview Categories

./ =& ot Class liood BlandFish {Classes selected)
Add New  |[=8lowtClass food BlandFishCourse
Buiton =8| owtClass food CheeseNutsDiessent

=8| owl Class food CheeseMitsD esseiCourse

=§| owl Class food ConzumableT hing

=8| ol Class food DarkMeatF owl

=f| owlClass food DakMeatF owiCourse Main Pane of

o '/ =8| owit Class food: Dessert Hp— Chvaraiew
Detail View =g owl Class food DessetCourse
Button =8| owtClass lood E atingGrape

=] ol Class food EdibleT hing

=8| owtClass food Fizh

=3 owl-Class food FishCouse

e e [N E e |
Subsidiary ‘/ Instances for Class ] l:lmsﬁapeﬂml
categories for |+ 8| food-Scrod o
Overview category ||=f!food Halbut | Subsidiary Pane
Classes =3 food: Flounder of Overview

Tew | [RDF/OWL |

4 Ny
Text View RDF/OWL View
{unselected) (selected)

RDF/OWL View window, showing Overview (main pane, with subsidiary pane below). To switch
from Overview to Detail View of an item, click the Detail View button to the left of that item.

RDF/OWL View

RDF/OWL View provides (i) an Overview of the document, and (ii) a Detail View of an item
listed in the Overview. To switch from Overview to the Detail View of an item, click the Detail
View icon L2l to the left of that item's Overview listing. Notice that the entire Overview (main
pane and subsidiary pane) is replaced by Detail View (screenshot below). To switch from the

Detail View of an item back to Overview, click the Overview icon @ located at the top left of
Detail View .

Altova SemanticWorks 2012 © 2012 Altova GmbH
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=] |
4 =

§of o A
,restr. food:hasFood

=
( food:DessertCourse |

4 o

Tewt | [RDF/OWL |

The Overview of ontologies is structured into five categories of items (see first screenshot in
this section):

e Classes, which lists all ontology classes. If the Show Blank Nodes option (View | Show
Blank Nodes) is selected, then anonymous classes are also listed. When a class is
selected in the main pane, then the subsidiary pane shows (i) the properties of the
class, and (ii) the instances of the class.

e Properties, which lists all properties in the ontology. When a property is selected in the
main pane, then the domain of that property is displayed in the subsidiary pane.

e Instances (aka individuals), which lists all the ontology's instances of classes.

o All-Different items, which lists the owl: A11Different items in the ontology.

e Ontologies, which lists all ontologies in the document, including imported and
prior-version ontologies.

Each category has a tab in the main pane of the Overview, with tab labels located at the top of
the main pane. To view the items in a particular category, click that category's tab label. When
either the Classes or Properties tab is selected, and an individual class or property, respectively,
in that tab is selected, additional information related to the selected class or property is
displayed in a subsidiary pane located below the main pane. When a class in the Classes tab is
selected, its individuals and properties can be viewed in the subsidiary pane. When a property
in the Properties tab is selected, its domain is displayed in the subsidiary pane.

The Overview of RDF documents lists items in a single category: Resources.

Note: If an ontology imports other ontologies, then the classes, properties, instances, and
all-different items of the imported ontologies are also displayed. If an RDF document correctly

© 2012 Altova GmbH Altova SemanticWorks 2012
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references an ontology, the items of the ontology are displayed as resources in the GUI.

In Detail View, you add or edit the details of an ontology item. ltems are added by right-clicking
an item and selecting the new item to insert from a context menu. Items that can be inserted
are listed and described in the section, Icons in Detail View.

Text View
In Text View, you can display and edit a document in its RDF/XML notation (screenshot below)
as well as in N-Triples notation.

=] =rdf.RDF xmlbaze="http: faeveny 3 orgf TRZ200E5PR-ovwl-guide-20031 2090vined"
wmlns="http: Moy e 3 orgTRZ20053PR-0wel-guide- 20031 2090vineg" xmins: food="
ittp ey e 3 orQ TRZ2003PR-ovwl-guide-20031 209 ood#"” =mins: owl="
hittp: e e 3 org /200207 fowe " omins:rof="
it S w3 orgf 9990222 rdf-ayntax-nad" xminzrdfz="
it Sy w3 orgf 2000001 rdf-schema®” <mins:; vin="
hittp: Sheewesey w3 orQd T RAZ2003PR-ovwwl-guide-20031 209Mvine#" =mins: xsd="
hittp: S e 3 org /2001 SMLSchemad"=
9 =yl Ontalogy rdf about=""=

10 =rdfz comment=4An example CWL ontology=/irdfs comment=

11 =l priorver sion:=

12 { =l Ontalogy rfabout="
it Shnewesny w3 orQd T RZ200 3R -ovwl-guide- 2003081 Shvine' =

13 =l priorsersion=

14 =ovwlimports rddf:resource="
Fittp: S w2 oFgfTRIZ003PR-owel-guide-200231 200 00" 1=

15 =rdfz.comment=Derived from the DAML YWine antology at

16 hitp: fortalingua. stanford .eduwidocichimaerafontologiesswvines daml

17 Substantially changed, in paricular the Region based relations.

18 =irdfscomment=

19 =rdfzlabel xmllang="en"=wWine Ontology=frdfzlabel=

20 =rdfzlabel xmllanog="de"=\"ein Ontology=frdfslabel=

| <oyl Ontology=

22 =0yl Ontalogy =

23 =owl Class rdfID="t\ine"=

Text View supports syntax coloring, line numbering, source folding of elements, and standard
GUI editing features, such as cut-and-paste and drag-and-drop.

Altova SemanticWorks 2012 © 2012 Altova GmbH
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3.2.2 Details Window

The Details Window (screenshot below) provides a compact and editable description of the item
selected in the Main Window. In an ontology, the Details Window is especially useful for
creating and editing instances of a class. The Details Window can be toggled between display
and hidden modes by clicking the menu command View | Details.

doc:XMLSpyEmterpriseUserManualENHTML
Individual (. , doe:EnglishWebPage | )

x| | editio s new

x| | editfo 2o new

Property Walue
r B xsddate hd
= 200B8-10-03
i AdoctHTRL -]
“ atiocEr =]
edit to dd hew lhd

The screenshot above shows the details of the instance doc:
XMLSpyEnterpriseUserManual ENHTML in the Details Window. Compare it with the display in
the Main Window, which is shown below. While in the Main Window all the details are displayed
graphically, they are displayed in a compact table form in the Details Window and can be edited

there.
ITf &
dexdate

Do
desformat [H

E3]

[: docXMLSpyEnterpriselUserhann... )EI—

EEGE
dedlanguage [

[F]

— redftype H—Ltloc:ﬁermanWehPage

Labels and comments

The screenshot above shows the Details Window of the xMLSpyEnterpriseUserManual ENHTML
instance of the EnglishWebPage class. You can add an rdfs: label Or rdfs: comment element
to the instance by editing the value field of rdfs: 1abel Or rdfs: comment, respectively, and then
pressing Enter. The dropdown list for these two elements offers options for the value of the
xml: lang attribute that can be defined for them. When a label or comment is added, it appears
in a bold, dark gray font. If you wish to delete an rdfs: 1abel Or rdfs: comment element, go to
the Detail View of the instance, select the instance, right-click the label or comment, and select
Remove Label or Remove Comment, respectively.
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Creating and editing properties

The properties related to the instance's class are listed in the bottom half of the window, below
the black rule. You can edit the values of these properties as well as create new or additional
properties. The dropdown list for each property value offers the available options. In the case of
literal objects, such as dc: date in the screenshot above, you can toggle between a datatype

selection (by clicking bt in the bottom half of the % icon) or an xml: lang selection (by clicking
Lang in the top half of the icon). When a property is added, it appears in a bold, dark gray

font. If you wish to delete a property, switch to Detail View, right-click the property, and select
Delete.

Note: Double-clicking the diagonal reference arrow of a class or an instance k
causes the graph of that class or instance to be displayed in Detail View; details are
also displayed in the Details Window.

Defining a new instance
To define a new instance using the Details Window, do the following:

1. Select the Instances tab.

2. Click the Add New button in the top left of the Instances tab.

3. Name the newly created instance.

4. Since the instance is selected, its details are displayed in the Details Window. From the
dropdown list of the type field, select the class for this instance. All the classes in the
ontology will be listed in the dropdown list.

5. After the class is selected, the properties related to the class appear in the Property

pane of the window. Select the value of each property as required.
6. When you have completed the definition of the instance in the Details Window, save the
document.
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3.2.3 Overview Window

The Overview Window is populated when the Main Window is in Detail View. It shows a
miniature of the graphic currently in Detail View and the Detail View viewport (that is, the area of
the Detail View graph that is currently visible in the Detail View window). See screenshot below.

The area of the Detail View graph currently displayed in the viewport is the area within the red
rectangle. You can move other parts of the graph into the viewport by placing the cursor inside
the red rectangle (the cursor becomes a pointing hand) and dragging the rectangle over to the
part of the graph you want displayed in the viewport; that part of the graph will now be displayed
in the Detail View window (the viewport).
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3.2.4 Errors Window

The Errors Window displays the results of the syntax and semantic checks.

e The syntax check is executed when the menu command RDF/OWL | Syntax Check is
selected or when the toolbar icon & is clicked.

e The semantics check (for OWL Lite and OWL DL ontologies) is executed when the
menu command RDF/OWL | Semantics Check is selected or when the toolbar icon [
is clicked. The semantics check always includes a syntax check.

If the test returns a positive result, a message about the ontology being well-formed (syntax
check) or partially consistent (semantics check) is displayed in the Errors Window. The
semantics check (for OWL Lite and OWL DL ontologies) is a partial consistency check and
returns a positive result (partially consistent) if no error or inconsistency is found.

Below the title bar of the Errors Window is a bar containing buttons that allow you to: (i)
configure the display of messages in the Errors Window; (ii) navigate the messages in the
Errors Window; and save messages to the clipboard. See screenshot below.

z| vl 0GB X

These buttons are described below, and a tooltip for each is displayed when the cursor is
placed over it.

Filters and display
Clicking the Filter button (leftmost button), pops up a menu (screenshot below), in which you
can select what messages are displayed in the Errors Window.

Errars

T s O GG X

Check Al

Uncheck. Al

Errors

Warnings

Infos

Inconsistency Warnings

In this menu, you can select whether errors, warnings, information, and/or inconsistency
warnings should be displayed in the Errors Window. To select a particular message type for
display, select it so that it is checked. The Check All option causes all message types to be
selected for display; the Uncheck All option deselects all message types.

The Clear button, clears all messages currently displayed.

Navigation

The Next and Previous buttons (second and third from left) enables you to navigate up and
down the list of messages, respectively, one message at a time. When a message is selected,
this is indicated by its being highlighted (see screenshot below).
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Errors Sl
o| || X
----- (2] Thiz ontalogy iz well-formed. ﬂ

= [%| doc:=MLS pyE nterprisell sert anualDEPDFE iz not a membe
-------- The has\¥alue constraint for property do:format does not
-------- The individual docMLS pyE nterprisell zert anualDEPD
-------- The individual docMLS pyE nterprisellsertd anualDEPD
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_____ 0] Thiz ontology does not appear to be congistent.
[& complete congistency checker, however, might draw ar
w

‘ | o[

You can also select a message by clicking it. Selecting a message is useful if you wish to save
a particular message to the clipboard.

Copying to clipboard

There are three ways in which messages can be copied to the clipboard: (i) copy the selected
line; (ii) copy the selected line and its children; and (iii) copy all messages. The corresponding
buttons are the fourth, fifth, and sixth from left. Placing the cursor over these buttons causes a
tooltip for that button to be displayed.
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3.3

Overview of Usage
This section broadly describes how SemanticWorks is to be used to:

e Create and edit ontologies
e Create and edit RDF documents

Creating and editing ontologies
When creating or editing ontologies with SemanticWorks, the broad usage procedure is as
follows:

1. Create a new ontology document or load an existing ontology document into
SemanticWorks.

Edit the document in RDF/OWL View.

Within SemanticWorks, check document syntax and/or semantics against RDF
Schema, OWL Lite, OWL DL, or OWL Full specifications.

Save the document as a. rdf,. rdfs, or. owl file.

If required, export the document as an N-Triples (. nt) or XML (. xm1) file.

akr WD

Steps 1, 4, and 5 in the above process are straightforward. In this section, we briefly discuss
how ontologies can be edited in RDF/OWL View (Step 2 above) and checked for correct syntax
and semantics (Step 3).

Editing ontologies in RDF/OWL View

Ontologies are best edited in RDF/OWL View. Text View should be used to check the
serialization, in XML format, of the ontology graph that was created or edited in RDF/OWL View.
Additionally, Text View can be used to make minor modifications to the XML serialization so that
this suits user preferences. However, most editing should be done in RDF/OWL View since this
provides a graphical, intuitive, and fast way to edit ontologies.

Editing an ontology in RDF/OWL View involves the following processes. There is no strict
sequence to be followed, and you will likely find yourself revisiting previous steps and revising
various ontology items.

e Declaring namespaces and their prefixes. This is done at the document level (in the
URIref Prefixes dialog (Tools | URIref Prefixes)). Declaring namespaces is important
because they are used to identify ontology constructs, items from various vocabularies,
and user-defined resources. The RDF, RDFS, and OWL namespaces are declared by
default when a new ontology is created.

e Select the ontology level. You do this using the menu command RDF/OWL | RDF/OWL
Level. Selecting the required level is important because: (i) the choice of constructs
made available in the GUI, and (ii) the syntax and semantics checks done by
SemanticWorks are based on this selection.

e Setting up the ontology header. The ontology header is created at the ontology level
and is optional. It is useful when you wish to import one or more ontologies into the
current ontology, or when you wish to record a prior version of the ontology. You create
a new ontology in the Ontologies tab of Overview, then switch to Detail View and define
the ontology using Detail View editing mechanisms.

e Creating new ontology items. Ontology items are classes, properties, instances,
AlIDifferent items, and ontologies. Each such item must first be created in the
appropriate Overview tab. Only after the relevant items have been created, should you
go to the Detail View of an item to either define attributes of the item (e.g. create
restrictions for properties), or define relationships with other items (e.g. define an
intersection of classes).

e Defining and editing items in Detail View. Definitions for ontology items are created and

Altova SemanticWorks 2012
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edited in Detail View by selecting the required properties or relationships from a context
menu. SemanticWorks will make only those constructs available that are allowed
according to the ontology level you have selected.

Checking the syntax and semantics of ontologies

When you edit an ontology in RDF/OWL View, what is created is a graph of the ontology. This
graph is serialized in RDF/XML format—which is what is displayed in Text View. The syntax of
this document serialization can be checked for conformance. Additionally, OWL Lite and OWL
DL documents can be checked for correct semantics against the OWL Lite and OWL DL
specifications. Note, however, that the semantics check in SemanticWorks is a partial
consistency check. The significance of this is explained in the descriptions of the commands
Show Possible Inconsistencies and Semantics Check.

To check the syntax of ontology documents and the semantics of OWL Lite and OWL DL
documents, you do the following:

e Select the required specification against which the ontology is to be checked (
RDF/OWL | RDF/OWL Level).

e Click the Syntax Check or Semantics Check command (RDF/OWL menu) or button (in
the Toolbar).

If errors are detected, these are reported in the Errors Window, with each error including a link
(or links) to the relevant ontology item (screenshot below).

Errars

----- [ &) In LML Like & class name iz expected in owl sl aluesk rom-statement nstead of blank node b51. :I
----- @ In 0wL Lite a clazs name iz expected in owl sl aluesFrom-statement instead of blank node BBE.
----- @ In 0L Lite a clazs name iz expected in owl.allaluesFrom-statement ingtead of blanﬁ*ﬁude EE1.
----- @ In 0wl Lite a clazs name iz expected in owl sl aluesFrom-statement instead of blank fiode BE3.
----- @ In 0wl Lite a clazs name iz expected in owlall alussFrom-statement instead of blank node BES.
----- E [n 0% L Lite a clazs name iz expected in owlallv'aluesFrom-statement ingtead of blank node BEY.

blank node 228 owl minCardinality 2"
----- @ Im 'Ol Lite' the walue of 2" must be '0" or 11",

----- @ Im 'Ol Lite' the walue of 2" must be '0" or 11",

Kl |

Fla

Creating and editing RDF documents

In RDF/OWL View, when the RDF/OWL level has been set to RDF, resources are listed in the
Overview pane of RDF/OWL View. The resources listed here are of two types: (i) those that are
made available from an ontology, and (ii) those that you create (or that are present in the RDF
document you are editing).

In order to make resources from an ontology available in the Resources Overview, you do the
following:

1. Import the namespaces used in the ontology.
2. Declare the namespaces required in the RDF document.

In the Resources Overview, you create resources as required, and name them. Next, in the
Detail View of each resource, you insert predicates, either by entering them or by selecting them
from a dropdown list of available resources (which include resources made available from an
ontology). The objects of RDF statements can also be inserted either by entering the name of
an RDF resource or selecting one from a list of available resources, or by entering a literal value
for the object. You can check the syntax of the RDF document at any time.
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See the RDF Document tutorial for a detailed description of the steps listed above.

Alternatively, you can create and edit RDF documents directly in Text View, using RDF/XML or
N-Triples notation.
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Tutorial

In this tutorial, you will do the following:

Create an OWL Lite ontology from scratch;

Create an OWL DL ontology from scratch;

Create a set of RDF resources based on the OWL DL ontology;

Create an RDF document that uses Dublin Core vocabulary to describe metadata
associated with document-type resources.

The OWL Lite and OWL DL ontologies you create are small ontologies that take you through
the various features of SemanticWorks. After you have finished creating the ontologies, you will
have learned how to use all the features of SemanticWorks you need to quickly construct any
type of ontology. The RDF-document-creation part of the tutorial shows you how you can use
the resources of an ontology to create and define RDF resources, and includes a tutorial that
shows how to create an RDF document that uses the Dublin Core vocabulary.

Doing the tutorial

The OWL Lite and OWL DL parts of the tutorial start from scratch, so you do not need any file
to start with and can start on these parts of the tutorial as soon as you have successfully
installed SemanticWorks. The files created in these two parts of the tutorial are delivered in the
folder: c: \Documents and Settings\<username>\My
Documents\Altova\SemanticWorks201l2\SemanticWorksExamples\Tutorial.

The OWL DL ontology used to create an OWL DL-based RDF document is the OWL DL
ontology you will create in the OWL DL part of the tutorial. It is therefore better if you go through
the OWL DL part of the tutorial before you do the part in which you create an RDF document

based on this ontology. However, since the required ontology is available in the folder
C: \Documents and Settings\<username>\My

Documents\Altova\SemanticWorks2012\SemanticWorksExamples\Tutorial, you can start
with the RDF document creation part if you like. The tutorial part for creating an RDF document
based on the Dublin Core starts from scratch, so, again, you can start with this part right away.

It is best to do the tutorial in sequence, that is, starting with the creation of an OWL Lite ontology
and ending with the creation of an RDF document that uses the Dublin Core vocabulary. The
reason for this is that basic usage mechanisms and concepts are explained in detail and
incrementally as you proceed in sequence. Before starting this tutorial, we also suggest that you
read through the Interface section in the Introduction so as to familiarize yourself with the GUI
and the terms used to describe it. Also, note that the screenshots in this tutorial draw the graphs
in Detail View horizontally, from left to right; this is a setting made in the Options dialog.

About the ontologies and naming conventions

The OWL Lite ontology you will create is used to describe Altova products, while the OWL DL
ontology describes Altova documents. These ontologies have deliberately been kept simple and
small, so that you can concentrate on the usage mechanisms and become familiar with
SemanticWorks, instead of being overwhelmed by the complexity of the ontologies.

In this tutorial we use the following naming conventions:

e Class names and instance names are capitalized (for example, Documents). If a class
name consists of more than one word, the words are run together with each word
capitalized (for example, ProductManual).

e Property names start with a lowercase alphabet (for example, source). If a property
name consists of more than one word, the words are run together with words
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subsequent to the first capitalized (responsibilityOf).

Note about namespaces
The namespaces used for the AltovaProduct and AltovaDocument ontologies are fictitious;

there are no ontologies or any other resource at the locations specified by the URIs in these
namespaces.
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4.1

OWL Lite Ontology

The OWL Lite ontology you will create describes Altova products. It consists of the following
sections:

Creating a New Ontology: Shows how to create a new ontology document, select an
ontology level, and save the ontology document.
Declaring Namespaces: Explores the Text View and explains what namespaces are

required in your ontology document. You will declare namespaces for the
AltovaProducts vocabulary and for XML Schema datatypes.
Creating Classes: Describes how classes are created in RDF/OWL View, and explores

RDF/OWL View and Text View. Explains how to delete and re-create classes, and
shows how the syntax and semantics of the ontology can be checked in
SemanticWorks.

Creating the Class Hierarchy: Explains how classes are created as subclasses of

another class, and thus how a hierarchy of classes can be built. Describes how the
Detail View of RDF/OWL View works.

Defining Properties: Shows how to create OWL properties—both object and datatype—

and how to define the domain, range, and cardinality of properties. Also shows how
relationships between classes and properties can be viewed in SemanticWorks.
Declaring Instances: Describes how to create instances, how to define these as

instances of a particular class, and how to assign a literal value to an instance.
Concludes by showing how created instances can be viewed in the Classes Overview.
Declaring AllDifferent Instances: Explains how to collect instances in a group and define

each of them as being pairwise different from all other members of the group.

The OWL Lite ontology that is the end result of this tutorial part is delivered in the
SemanticWorks package as the file AltovaProducts. rdf; itis located in the application
folder: c: \Documents and Settings\<username>\My
Documents\Altova\SemanticWorks2012\SemanticWorksExamples\Tutorial.

Altova SemanticWorks 2012
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4.1.1 Creating a New Ontology

In this section, you will learn how to create a new ontology document in SemanticWorks. You
will open a blank document in SemanticWorks, select an ontology compliance level (OWL Lite),
and save the document, while briefly exploring the SemanticWorks interface.

Creating a new ontology document in SemanticWorks
To create a new ontology document in SemanticWorks, do the following:

1. Start SemanticWorks by clicking the SemanticWorks shortcut Zin the Quick Launch
tray or via the Start | All Programs menu item. SemanticWorks starts. The application
window looks something like this.

File Miew Tools Help

D@wHlvo| bR @dl shurm @iz |s

PA D ® @ ~3 2 o WL oo ra O | [d WD) ]| ped | ml oS oG =

Overview - X Errars - X

4 o

Ready CAP MNUM SCRL

Notice that there are three windows: (i) the Main Window; (ii) the Overview Window;
and (iii) the Errors Window.

2. If the windows are not arranged as shown in the screenshot above, try arranging it in
this way. Do this by dragging the title bar of the Overview Window and dropping it on
the left-pointing arrow that appears in the Errors Window. The Errors Window itself
should be located at the bottom of the application window (down-pointing arrow of outer
circle arrows).

3. Click the New icon in the toolbar (or File | New or Ctrl+N) to open a blank document in
SemanticWorks. The Main Window will now look like this.

© 2012 Altova GmbH Altova SemanticWorks 2012



30 Tutorial OWL Lite Ontology

Classes |F"ru:u|:uerties Inztances | allDifferent Dntulugiesl

E =]

Instances for Class | ClassProperties

Text |[RDF/OWL |

Notice that there are five tabs at the top of the window and that the Classes tab is
selected. These five tabs organize the ontology information in five categories, thus
providing an overview of ontology information. We refer to this view as the Ontology
Overview (also called Overview for short; it should not be confused with the Overview
Window). Further, notice that a pane containing subsidiary categories for the selected
Overview category (currently, the Classes category) is displayed below the main
category. With the Classes tab selected, the subsidiary pane displays the instances and
properties of the selected class.

Selecting the language level of the ontology

The ontology you will create in this part of the tutorial will use features of the OWL Lite
sublanguage. SemanticWorks checks ontologies according to the language level selected by
the user, and also makes available constructors specific to the selected ontology language. It is
therefore best to select the required language at the outset. To select the OWL Lite
sublanguage, do the following:

1. Inthe RDF/OWL Level combo box in the toolbar, click the arrowhead to display the
dropdown list of options (screenshot below). (Alternatively, select RDF/OWL |
RDF/OWL Level to display a submenu of language levels.)

i semanticWorks - [Untitled1]

‘fmh File Edit  Wiew ROF/OWL Tools  Window  Help
iD@n|ﬂﬂ|JﬁE|ﬂ@a§_ﬁ|OWLFuII -
A M@ @ «2 8 2 2 4 oo ra 2| @

Ol DL
WL Full

2. Select owL Lite from the dropdown list.

Notice that as soon as the specification level is selected, a syntax check is run on the
document, and the message This ontology is well-formed is displayed in the Errors
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Window.

Note: You can change the RDF/OWL level at any time. The selected level is retained through
changes of views (Text View and RDF/OWL View). When you reopen an ontology document,
you should check that the desired language level is selected.

Saving the ontology

It is a good idea to save the ontology before continuing. Save the file using any name you like
and with either the . rdf or. owl file extension. (The. rdf extension is allowed because OWL
ontologies are themselves RDF documents; it is, in fact, more usual than the . owl extension.)
We'll assume that the file you create in this part of the tutorial is called A1 tovaProducts. rdf.

Having done all of the above, you are now ready to declare namespaces for your ontology.
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41.2

Declaring Namespaces

In this part of the tutorial, you are creating an OWL Lite ontology for Altova products using a
custom-made vocabulary which belongs to a unique namespace. Before starting to use this
vocabulary in the ontology, you must, in the interests of good practice, declare the namespace
for the vocabulary, as well as any other namespaces you require. Declaring the required
namespaces is what you will do in this section. In the course of carrying out these steps, you will
also see the RDF/XML format of your ontology in Text View.

Text View of SemanticWorks
To see how the RDF/XML representation of the newly created ontology looks, click the Text
View button at the bottom of the Main Window. The Text View will look something like this.

<7=ml wersion="1.0"7=
<rdTiROF xmins:owl="http: Ay, w2 . 0rg 2002 /07 fowl#"
H =minsirdf="http: /A w3, org/1e99,/02 /22 -rdf-syntax-ns#"
Prmlns srdTs="http: AAm. w2 . org 200001 rdT-schemas” =

Bd B

[ Text | RODF/OWL |

Notice that there is a single element rdf: RDF, which is the root element of every OWL
ontology. It has three namespace declarations (for the RDF, RDFS, and OWL namespaces).
SemanticWorks inserts the RDF, RDFS, and OWL namespaces by default; they are required so
as to be able to use RDF, RDFS, and OWL elements and attributes in the ontology document.

Note: You can configure Text View fonts in the Options dialog (Tools | Options).

Declaring namespaces for the ontology document

Your Altova product vocabulary will use the namespace

http: //www. altova. com/ontologies/product#, and this needs to be declared. You will
also need to declare the XML Schema namespace so you can use the XML Schema datatypes
for OWL datatype properties. Declare namespaces as follows:

1. Select RDF/OWL View.
2. Select the command Tools | URIref Prefixes. This pops up the URIref Prefixes dialog.

URIref Prefixes |

Frefis|IJRI k.
ol |httl:li.-".-"WWW.W3.Drg.-"2|:||:|2.-"|:|?.-‘ltlw|#
rdf kbt A w3 org /1 999402422 rdf-sentas-nst Cancel
rdfs  |kbtpr e w3, orgd 2000407 Ardf-schematt

di

&dd

[

Delete

1| | 0

i

3. Inthis dialog, click the Add button to add a line for a new namespace declaration.
4. In the Prefix column, enter prod. In the URI column, enter
http: //www. altova. com/ontologies/product#.
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5. Next, add the XML Schema namespace http: //www. w3. org/2001/XMLSchema#,
giving it a prefix of xsd. The URIref Prefixes dialog will look something like this:

URIref Prefixes

Frefis | IJRI

awl Rkt e w3 orgd 2002407 Aol

rdf kbt e w3 orgd 1933402422 - rdf-sentas-nel

rdfs  |kbtpr e w3, orgd 2000407 Ardf-schematt
http: /v, altova. comdontologies /product

a3, org 2001 A=LS chematt

2|

Ok

Cancel

i

&dd

[

Delete

i

5. Switch to Text View to check that the newly declared namespaces have been correctly

added.

You have now declared all the namespaces for your ontology, and you can now start creating

ontology items.

Note:

e ltis important to declare namespaces at the very outset. This ensures that URIref
prefixes used in the names of ontology items are correctly expanded to the relevant
namespaces when a new ontology item is created. If a namespace has not been
declared, then the URIref prefix associated with that namespace, when used in the
name of an item, will not be expanded to that namespace.

e The expansion of a URIref prefix to a namespace will not take place even if: (i) the
relevant namespace is declared subsequent to the creation of an item; or (ii) if the
ontology item is renamed after the namespace is declared but was created before the

namespace was declared.

e Ontology items with unexpanded prefixes might not be correctly recognized.
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4.1.3 Creating Classes

In this tutorial, we will build the ontology using a generally top-down approach. Whatever
approach one chooses, it is usual to start by defining classes. In this section you will learn how
to create three classes in RDF/OWL View: Product, XMLSpy, and Edition, and check the
ontology for correct syntax and semantics.

Creating new classes

SemanticWorks enables you to name classes so that they are represented in the RDF/XML
serialization using either (i) namespace prefixes to stand for the namespace URI, or (ii) the full
URIref (that is, with the prefix expanded). You will create the classes Product and XMLSpy
using a different serialization method for each. Do this as follows:

1. In the Classes tab of RDF/OWL View, click the Add New button and select owl: Class

Clazzes I F'r-:upertiesl Instancesl allDifferent Dntnlngiesl

5
ol Class

This creates a line for the class in the Classes Overview.
2. Withurn: Unnamed-1 in the newly created class entry line highlighted, type in
prod: Product, and press Enter.

Clazzes I F'ru:upertiesl Instancesl aIIDifferentI Elntculngiesl

= -

=i [owl:Class prod:Product

This creates a class with a URIref of
http: //www. altova. com/ontologies/product#Product. Switch to Text View
to see how the class has been serialized in RDF/XML. You will see something like this:

<rdf: Description rdf:about="
http: //www. altova. com/ontologies/product#Product">
<rdf: type>
<rdf: Description rdf:about="http: //www. w3. org/2002/07/owl#Class
u/>
</rdf: type>
</rdf: Description>

Notice that the class name has been serialized as an expanded URIref. This is because
the Expand URIref Prefixes option (Tools | Expand URIref Prefixes in RDF/OWL View
) has been toggled on. Notice also that, although the URIref has been expanded in its
serialized form, it is shown in RDF/OWL View as prod: Product, that is, with a prefix
for the namespace part of the URIref. In RDF/OWL View, URIrefs are shown in the
form in which they are entered.

3. In RDF/OWL View, create two new classes and name them prod: XMLSpy and
prod: Edition. In Text View, you will see that the two new classes have been
serialized as expanded URlIrefs. In RDF/OWL View, the URIrefs are shown in the form
in which they were entered (that is, prod: XMLSpy and prod: Edition).
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URIrefs with Prefixes, and How to Delete a Class

If you wish to serialize the RDF/XML using URIref prefixes instead of expanded URIrefs,

click the Expand URIref Prefixes toolbar icon L:* | so as to deselect it. Identifiers created
from now onwards (and till this option is toggled on again) will be serialized with names in
the form prefix: localname.

From now on, every input is solely understood as a URI (absolute or relative) and is not
understood as prefix-and-local-name. That is, prefixes that would have been expanded to a
URI part when the option is activated are now simply used as the scheme part of the URI
that is entered. Note that all relative URIs will be resolved against the document's global
base URI. Furthermore, note that choices offered by dropdown boxes are also affected by
this option; so if the setting is that URIref prefixes are not expanded, dropdown boxes
always show full URIs instead of abbreviated URIrefs.

To see how unexpanded URIrefs are serialized, do the following:

1. Delete the class xMLSpy (by selecting it and clicking Edit | Delete).
2. Deselect Expand URIref Prefixes so it is toggled off.
3. Re-create the class XMLSpy, naming it prod: XMLSpy.

The Text View will show the class serialized as prod: XMLS py with the prefix unexpanded.

If you do try this out, be sure to once again delete the xMLSpy class and re-create it as it
was originally created, that is with URIref prefixes expanded.

Checking the ontology
You now have a simple ontology that declares three URIrefs to be three unrelated OWL

classes. To check the syntax of the ontology, click the Syntax Check icon in the toolbar (
RDF/OWL menu). The message This ontology is well-formed appears in the Errors
Window. Now check the semantics of the ontology by clicking the Semantics Check icon Ef in
the toolbar. The message This ontology is at least partially consistent
appears in the Errors Window. This is a valid ontology (has correct syntax and is partially
consistent), but does not provide much information about the three classes. (For more
information on consistency evaluation, see Semantics Check.)

In the next sections of the tutorial, you will create the class hierarchy, which will link classes
semantically with each other.
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4.1.4 Creating the Class Hierarchy

In this section, you will learn how the three classes (Product, XMLSpy, and Edition) created
in the previous section can be linked in a simple hierarchy. What we wish to do is:

e Define xMLSpy as a subclass of Product, which essentially states that any instance of
the XxMLSpy class must also be an instance of the Product class.

e Usethe Edition class to (i) define it as the range of a property called
prod: hasEdition, and (ii) create instances of Edition.

Creating a class as a subclass of another
To create the class xMLSpy as a subclass of the class Product, do the following:

1. In the Classes tab of RDF/OWL View, click the Detail View button of the prod: XMLSpy
class (screenshot below).

Clazzes I F'r-:upertiesl Instancesl aIIDifferentI Ontologies

= x|

=8 owl:Class prod:Edition
=2 owl:Class prod:Product
:’liuwl:(:lass prod:XMLSpy
[-

Instances for Clagzs | ClazsProperties I

Text | [RDF/0WL |

This switches the view to the Detail View of the XxMLS py class (screenshot below).
Notice the shape of the classes box. All classes in Detail View are indicated by this
arbitrary-hexagon-shaped box.

B

4
Text | [RDF/0WL |

2. In Detail View, right-click the prod: XxMLSpy classes box. This pops up a context menu
(screenshot below).

prod:XMLSpy
| A& Add subClassoF [g
(1 Add intersectionCf
ll 2 Add equivalentilass

Text | [RDF

3. Select Add subClassoOf from the context menu. This adds a subClass0Of connector
to the prod: XMLSpy box (screenshot below).
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prod:XMLSpy

il
Text | [RDF/0WL |

4. Right-click the subClass0f connector, and, in the context menu that appears, select
Add Class (screenshot below).

b

Add Class
prod:XMI et add Restrickion

Delete

A class box is added that is linked to the subClass0Of connector (screenshot below),
indicating that the class represented by this class box is a subclass of the XMLS py

class.

5. To select which class this class box represents, click the downward-pointing arrow at
the right-hand side of the class box. This drops down a list of available classes (
screenshot below).

&l

owl:Class j
lowl:Hothing | =
owl:Thing
prod:Edition
prod:Product
prod:XMLSpy

prodXMLSpy

il
Tewt | [RDF/0WL |

Notice that the set of available classes consists of the classes you have declared in this
ontology plus the two general OWL classes Thing and Nothing.

6. Select prod: Product from the dropdown list to complete the definition (screenshot
below).
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prod:Product

prod:XMLSpy

El
Tewt | [RDF/0WL |

The diagonal arrow at bottom left of the Product class box indicates that the box is a
reference to the class Product.

Having carried out the steps above, you have defined that the class XxMLSpy is a subclass of the
class product. Now do the following:

e Check the Text View to see the RDF/XML serialization of your new definition.
e Check the syntax and semantics of the modified ontology. Both syntax and semantics
checks should return positive results.

Relating a class to its properties and instances

In the steps above, you have learned how to define relationships between two classes. In
SemanticWorks, relationships between classes are defined in the Detail View of the appropriate
class. To define a relationship between a class and its property (for example, the domain and
range of a property), the definition is made on the property. Similarly, the definition that an
instance is an instance of a particular class is made on the instance.

In this tutorial, we wish to do the following:

e Define the class xMLSpy to be the domain of the property hasEdition, and the class
Edition to be the range of the property hasEdition. This would mean that the
property hasEdition applies to the class xMLSpy and takes values that are instance
of the class Edition.

e Declare instances of the class Edition.

These property definitions and instance declarations are made in the sections that follow.
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4.1.5 Defining Properties

Properties are created at a global level and then related to different classes. In our ontology, we

require two properties:

e hasEdition to carry information about the edition of a product. The edition can be

Enterprise, Professional, or Home. We will create this property as an object property.
Doing this enables us to relate one resource to another. In this case we wish to relate
instances of the XMLS py class to instances of the Edition class via the hasEdition
property. The class (or classes) that the property applies to is called the property's
domain, while the set of values the property can take is called the property's range.
version, which is a literal value indicating the year in which a product is released. We
will create this property as a datatype property. It relates instances of the xMLSpy class
to a positive integer (which is the year of release and gives the version of the product).

Creating properties
Properties are created in the same way that classes are created, by clicking the Add New

button and then specifying the name of the property to be created. To create a property, do the
following:
1. In the Properties tab of RDF/OWL View, click the Add New button, and select
owl: ObjectProperty.

Claszzes Froperties | Instancesl aIIDifferentI I:Inh:ulu:ugiesl

=

| ol ObjectProperty

owl: DatakypeProperty
ol AnnokationPropertsy:

awl: OnkalagyProperty

2. This creates a line for the newly created object property. In this line, enter
prod: hasEdition as the name of the new object property.

3. Now add a datatype property by: (i) clicking the Add New button and selecting
owl: DatatypeProperty, and (ii) entering prod: version as the name of the

datatype property.

You have now created two properties: (i) an object property called hasE