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What is Protége-2000?

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.

While our earlier Protégé/Win, like a classical database system, separately defined classes of
information (schema) and stored instances of these classes, Protégé-2000 makes it easier to
work simultaneously with both classes and instances. Thus, a singular instance can be used on
the level of aclass definition, and a class can be stored as an instance. Similarly, slots, which
earlier were employed only within classes, are now elevated to the same level as classes. With
this new knowledge model we also facilitate conformance to the Open Knowledge Base
Connectivity (OKBC) protocol for accessing knowledge bases stored in knowledge
representation systems. Finally, applications on top of these components are also executed
within the integrated Protégé-2000 environment.

The Protégé-2000 tool accesses al 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 an 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. The ontology
defines the set of concepts and their relationships. The knowledge-acquisition tool is designed
to be domain-specific, allowing domain experts to easily and naturally enter their knowledge of
the area. The resulting knowledge base can then be used with a problem-solving method to
answer questions and solve problems regarding the domain. Finally, an application is the end
product created when the knowledge base is used in solving an end-user problem employing
appropriate problem-solving, expert-system, or decision-support methods.

The main assumption of Protégé-2000 is that knowledge-based systems are usually very
expensive to build and maintain. For example, the expectation is that knowledge-based system
development is ateam effort, including both devel opers and domain experts who may have less
familiarity with computer software. Protégé-2000 is designed to guide devel opers and domain
experts through the process of system development. Protégé-2000 is designed to allow
developers to reuse domain ontologies and problem-solving methods, thereby shortening the
time needed for development and program maintenance. Several applications can use the same
domain ontology to solve different problems, and the same problem-solving method can be
used with different ontologies. For more information about building knowledge-based systems
and the Protégé-2000 approach, see Planning a Protégé-2000 Project.

Protégé-2000 is currently being used in clinical medicine and the biomedical sciences, athough
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it can be used in any field where the concepts can be modeled as a class hierarchy. Throughout
this online guide, you will see examples of a newspaper domain used to illustrate points of
explanation; for more information about this running example, see an overview of the
Newspaper Example.

Next: Planning a Protégé-2000 Project




Using this Guide

The Protégé-2000 User's Guide documents how to use Protégé-2000, an integrated knowledge-
base development and management system. These pages include descriptions of the user
interface along with step-by-step instructions for completing specific tasks. Screenshots of a
Newspaper Example are used to illustrate the explanations through most of this guide's pages.

We assume that you are familiar with your operating-system platform and with using an
Internet browser.

Y ou can navigate among topics by using your browser's Back and Forward buttons, or by
using the contents list of top-level topics in the left-hand frame. In addition, at the bottom of
every page there are pointersto related topics. There is always one link designated as "Next":
by continually following thislink, you can visit every page. As afinal aid for navigation, the
main subsystems of Protége-2000 include tables of contents that list all pages associated with
it, aswell as atable of contents for the project level. (Classes Table of Contents, Slots Table of

Contents, Instances Table of Contents, Forms Table of Contents, and Project Table of
Contents).

Next: What is Protégé-2000?




A Newspaper Example

Throughout this guide, we provide examples and screenshots from afictitious "newspaper” example. We
designed this example to be intuitive. This example is available under the examples directory in the
Protégé-2000 directory.

There are avariety of possible uses for a knowledge base of newspaper data. Our example knowledge
base includes:

. Alist of al published articles, indicating when published, in what section, etc.

. Information about standard sections of the newspaper (Sports, Lifestyle, Business, etc.)
. Employee information

. Advertising information

There are avariety of applications that might use information in this knowledge base. For example, one
could build:

. A system for retrieving, organizing and answering queries about published articles

. A system for analyzing advertisement revenues or pricing

. A system for reviewing the organization of the employees that makes sure that reporters are
balanced appropriately among editors, and that all sections of the newspaper have aresponsible
editor

Asthisisan artificial example, we have not built any of these applications, but we hope this example
will give aflavor of how knowledge bases, ontologies, and knowledge-acquisition tools can be designed
with Protégé-2000.

Next: Project Table of Contents
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What is Protege-20007?
. S . . .
Protégé-2000 is an integrated software tool used by system developers and domain experts to develop

knowl edge-based systems. Applications developed with Protégé-2000 are used in problem-solving and
decision-making in a particular domain.

While our earlier Protégé/Win, like a classical database system, separately defined classes of information
(schema) and stored instances of these classes, Protégé-2000 makes it easier to work simultaneously
with both classes and instances. Thus, a singular instance can be used on the level of aclass definition,
and a class can be stored as an instance. Similarly, slots, which earlier were employed only within
classes, are now elevated to the same level as classes. With this new knowledge model we also facilitate
conformance to the Open Knowledge Base Connectivity (OKBC) protocol for accessing knowledge bases
stored in knowledge representation systems. Finally, applications on top of these components are also
executed within the integrated Protégé-2000 environment.

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 an 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. The ontology defines the set of concepts and their relationships. The
knowledge-acquisition tool is designed to be domain-specific, allowing domain experts to easily and
naturally enter their knowledge of the area. The resulting knowledge base can then be used with a
problem-solving method to answer questions and solve problems regarding the domain. Finally, an
application isthe end product created when the knowledge base is used in solving an end-user problem
employing appropriate problem-solving, expert-system, or decision-support methods.

The main assumption of Protégé-2000 is that knowledge-based systems are usually very expensive to
build and maintain. For example, the expectation is that knowledge-based system development is ateam
effort, including both devel opers and domain experts who may have less familiarity with computer
software. Protégé-2000 is designed to guide devel opers and domain experts through the process of
system development. Protégé-2000 is designed to allow devel opers to reuse domain ontologies and
problem-solving methods, thereby shortening the time needed for development and program
maintenance. Several applications can use the same domain ontology to solve different problems, and
the same problem-solving method can be used with different ontologies. For more information about
building knowledge-based systems and the Protégé-2000 approach, see Planning a Protégé-2000 Project.

Protégé-2000 is currently being used in clinical medicine and the biomedical sciences, athough it can be
used in any field where the concepts can be modeled as a class hierarchy. Throughout this online guide,
you will see examples of a newspaper domain used to illustrate points of explanation; for more
information about this running example, see an overview of the Newspaper Example.

Next: Planning a Protégé-2000 Project
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Glossary

This Glossary defines terms used in this description of Protégé-2000. It is not meant to be an exhaustive
list of terminology associated with object-oriented modeling.

Abstract Class
An abstract class cannot have instances and is identified with an A icon.

Allowed Classes
A constraint on the values of atype-instance slot. The value of the slot can only be an instance of
the class (or any of its children) in the Allowed Classes list.

Application
The program that combines the Protége-2000 knowledge base with a problem-solving method so
that end users can use a Protégé-2000 knowledge base to solve a problem.

Boolean
A type of dlot with atrue or false value that appears as a checkbox in Protégé-2000. A checked
box equals atrue value.

Browser Key
The browser key of aclassisone of its slots whose value is displayed when instances of this class
are referred to by other instances forms.

Cardinality
A dlot facet that describes whether the slot has just one value (single) or more than one value
(multiple). In Protégé-2000, Single is the defaullt.

Class
An abstract representation of a concept in adomain as a collection of related classes. For
example, a medical model might have protocol, guidelines, and patient data as classes. A class

appears with one of the following icons in Protégé-2000: @, @, or . A class can have aset of
dlots that represent the attributes of the class.

Classes Tab
The Protégé-2000 part used to create, view, revise, and save classes.

Concrete Class
Concrete classes can have instances and are identified by the lack of an A

Direct Slot
A dlot attached directly to a class (in contrast to a slot which isinherited).

Domain
A particular field of knowledge, such as breast cancer.

Facets
The attributes of a slot. Some facets depend on the value of the type facet. For example, an



integer slot type has facets for Minimum and Maximum.

Float
A positive or negative real numeric value (e.g., 1.0, 3.4€10, -0.3e-3) used as aslot value.

Forms Tab
The Protégé-2000 part used to create the forms for acquiring instances of classes. It may also be
used to view, revise, and save the forms.

Inheritance
A parent-child (superclass-subclass) relationship between two classes. A child (subclass) inherits
the dlots of its parent classes (superclasses).

Inherited Slot
A dlot that is attached to a class viainheritance from a parent class.

Instance (KB value)
Concrete occurrence of information about a domain that is entered into a knowledge base. For
example, Fran Smith might be an instance for a Name slot. An instancesis entered viaaform
generated by Protégé-2000.

Instance (slot type)
A type of slot whose value is the instance of aclass.

Instances Tab
The Protégé-2000 part used to acquire instances of classes. It may also be used to view, revise,
and save the instances.

Integer
A positive or negative whole number (e.g., 1, 2, -4) used asa dot value.

Knowledge-acquisition tool
A tool used to build a knowledge base by acquiring instances. In Protégé-2000, the forms
comprise the KA tool.

Knowledge base (KB)
A set of instances of classes which may be used by PSMs.

Knowledge-based system
A computer system that includes a knowledge base about a domain and programs that include
rules for processing the knowledge and for solving problems relating to the domain.

Ontology
A model of aparticular field of knowledge - the concepts and their attributes, as well asthe
relationships between the concepts. In Protégé-2000, an ontology is represented as a set of classes
with their associated slots.

.pins file
A Protégé-2000 filein clips format that contains instances.

.pont file
A Protégé-2000 file in clips format that contains an ontology.



.pprj file
A Protégé-2000 file that contains a project. A project file contains the customized form
information and references to external sources of the domain information.

Problem-solving method (PSM)
A computer program used in conjunction with a knowledge base to answer questions or solve
problems.

Slot
An attribute of aclass. For example, a physician class might have name, title, and phone number
asdlots.

Slots Tab
The Protégé-2000 part that allows you to create, view, edit, and delete slots.

Symbol
An enumerated list of slot values, such asred, blue, green.

Type
A dlot facet that identifies the kind of values a slot may have - Any, boolean, float, instance,
integer, string, or symbol.



Planning a Protegeé-2000 Project

The development of a successful knowledge-based system built with Protégé-2000 is more of an art than a
science. Nonethel ess, we can suggest a standard pattern of use that new users should follow to avoid some
possible problems of systems development. Protégé-2000 is designed to support iterative devel opment,
where there are cycles of revision to the ontologies and other components of the knowledge-based system.
Therefore devel opers should not expect to "complete” ontology development without considering other
aspects of the process.

For the development of a successful Protégé-2000 project, we would recommend the following steps:

1.

2.
3.

Plan for the application and expected uses of the knowledge base. This usually means working with
domain experts that have a set of problems that could be solved with knowledge-base technology.
Build aninitial small ontology of classes and slots, as explained in the Classes and Slots strand.
When you have built this ontology (and later when you have extended it or opened it from file), you
can directly view formsfor entering instance knowledge into the ontology, because Protégé-2000
generates initial forms"on the fly", initsrole as a KA-tool generator.

Y ou use these forms for acquiring slot values of your test instances, as explained in the | nstances
strand. At this point, it is usually appropriate to show the ontology and the filled-out instance forms
to the domain experts or your expected users. Thisinevitably leads to a set of revisions, both to the
ontology (2.) and to the forms (5.). Note that ontology modifications can be expensive, since some
sorts of change could force rebuilding some or all of the knowledge base.

Customize the forms to a refined knowledge-acquisition tool, as explained in the Forms strand.
While constructing this customized version of the KA-subtool, further design problemsin the
origina ontology may become apparent. If necessary revise the ontology and repeat at 4.

With your domain experts, build a somewhat larger knowledge-base that can be tested with your
application or problem-solving method.

Test the full application with your end-users. This step can lead to further revisions to the ontology
and the KA-subtool.

The picture below shows thistypical pattern of use for the Protégé-2000 subsystems. The black arrows
indicate the forward progression through the process, while the blue dotted arrows show places where
revisions are usually necessary (either to the ontology or the knowledge-acquisition tool).



Building/Revising
the ontology

application Generating a

Building a test-case o e
knowledge-base Building an mnitial

knowledge-base

At the heart of a successful Protégé-2000 project is the design of the class and slot structure of the
ontology. In particular, the model you use in building your ontology must balance the needs of the domain
expert when building a knowledge base (at knowledge-acquisition time) against the requirements of your
problem-solving method or application (at run-time). Hopefully, these are not too contradictory! Ontology
developers should therefore both:

. Model the domain with a set of problems and a problem-solving method in mind.
. Design the ontology so that it can be used to generate and customize an appropriate KA-tool for a
specific set of users.

As asimple example from the Newspaper Example, a problem to be solved could be finding all
advertisements that are more expensive than some threshold. For this problem, one should build into the
ontology a class for advertisements that includes price and date published. If thisinformation were spread
out over all publication issues, then it would be more difficult for the problem-solver to access all instances
of advertisements and their prices.

Next: A Newspaper Example




Understanding Forms

A Protégé-2000 project contains classes and instances. The Classes Tab is used by domain experts and
knowledge engineers to create ontologies -- that is, to design a set of classes that describe the problem
domain. The Instances Tab is used to acquire instances and is typically used by people who are neither
domain experts nor knowledge engineers. For example, ateam of medical specialists could carefully
craft an ontology dealing with blood diseases. Then, nurses at a hospital could enter instances to describe
each patient.

How do end users enter the instances? They fill out forms. Protégé-2000 generates a default form for
every class. Protégé will attempt to create an initial, useful set of forms based on its knowledge of the
ontology. These default user interfaces are not always user-friendly, however.

Forms Management solves this problem. Using the Forms Tab a developer can customize the way the
formslook and feel. The forms you create for your classes at the Forms Tab are then used to enter
instances at the Instances Tab. The Forms Tab also allows you to create several user interfaces for the
same ontology -- forms for knowledge acquisition can be customized for groups of users.

Ef‘inewspaper Protégeé-2000
Project Edit Window Help

L= @ < > B
f@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Instances |

[C:\Program Files\Proteq

Each form contains a number of user-interface widgets, which correspond to slotsin the class. The
currently selected widget, if any, isoutlined in blue. Widgets are trandated to entry fieldsin the
Instances Tab, and control how users will enter information as instances. Each ot in the classis
associated with a user-interface widget on the form.

Next: The Forms Tab

Forms Table of Contents




S Creating a Project

There are two ways to create a new Protégé-2000 project:

. When you start Protégé.
. from within the Protégé window

Creating a Project When You Start Protége

To create a project when you start Protégé:

1. Start Protégeé.
A dialog box allows you to create a new project, open arecent project, or get help.

= Protégé-2000 Ed
Mew Project Open Recent Project Help
® Standard Text Files MEwsHaper Index
) JDBC Database Tutorial
(' RDF Schema User's Guide
FAC)
Hew Open Other... ..
Protege-2000

2. Unlessyou have aneed for a special format for your files, make sure Standard Text Filesis
selected in the New Project field at the left of the window. Thiswill create aproject file in
Protégé-2000 format. (See Project Structure, below, for more information about file formats.)

3. Click New.

The Protégé window opens and the standard tabs become visible. An initialized knowledge base
will be created which contains the system classes rooted in : THING. No instances will be created.
Y ou can now structure your project by creating your classes and slots. (See Creating a New Class
and Creating a Slot for more information.)

To save the project to disk, select Save from the Project menu.

Enter aname for your project in the Project line of the dialog box. Thisis the name of your
project (.pprj) file. Protégé also createsinternal files for its own use. By default, thesefiles are
given the same name, with adifferent extension.

AN

Creating a Project From the Protégé Window

To create a new Protégé-2000 project:

1. Select New from the Project menu or click the New Project button 3.



% newspaper Protégé-2000
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2. You will be prompted to save changes to the current file, if any. Click Y esto save changes, No if
for some reason you do not want to modify the file (e.g., if you have been browsing or
experimenting).

3. Select the format you want for your Protége-2000 files from the Select Format dialog and click
OK.

Unless you have a need to create filesin a special format, make sure Standard Text Filesis
selected. (See Project Structure, below, for more information about file formats.)

4. Aninitialized knowledge base will be created which contains the system classes rooted in

:THING. No instances will be created. Y ou can then structure your project by creating your

classes and dlots. (See Creating a New Class and Creating a Slot for more information.)

To save the project to disk, select Save from the Project menu.

6. Enter aname for your project in the Project line of the dialog box. Thisis the name of your
project (.pprj) file.

ol

Project Structure

Each time you create a project, you are given a choice of project formats. Unless you have a need for a
specific structure (e.g., for exporting files), you should select Standard Text Files. No matter which
format you choose, the information specific to the Protégé-2000 interface is saved in apprj (Protégé
project) file. You can create, open, and save your projects directly viathe pprj file. You do not need to
name or access any other files unless you wish to import a project.

Internally, Protégé maintains two files in addition to the pprj file; these files contain further information
about the ontology and instances of the project. When you open apprj file, Protégé-2000 automatically
loads these files. By default, the additional files are saved in text format:

. atext file containing the class and slot information, given the extension pont (Protégé ontology).
. atext file containing the instance information, given the extension pins (Protégé instances).

Whenever you are creating a project, you are given a choice of formatsin which these files could be
saved:

. Standard Text Files (the default) creates the project filesin Protégé-2000 format as described
above. These can aso be viewed with any text editor or word processor.

. JDBC Database creates the project as atable in a JDBC database. To do this you must have a
database installed and configured on your system. See Saving a Database Project for more

information.

. Resource Description Framework (RDF) saves the project in RDF format. See Saving an RDFE
Project aswell as RDF Support in Protége-2000 for more information.

If your version of Protégé-2000 has been customized to support additional formats, then you will also
seetheminthislist.

In al cases, Protége-2000 still usesthe pprj file to access the project. Y ou should not see a difference



within Protégé.

Next: Opening a Project
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. Opening a Project

Y ou can open a existing Protégé-2000 project in one of two ways:

. When you start Protégé.
. from within the Protégé window

Opening a Project When You Start Protége

To open an existing project when you first start Protégé-2000:

1. Start Protégeé.
A dialog box allows you to create a new project, open arecent project, or get help.

. Protégé-2000 Ed

—Mew Project———  Open Recent Project —Help
@ Standard Text Files wines Index

neswspaper_exended
(' JDBC Database newspaper Tutorial
__ RDF Schema tutarial User's Guide
FAQ
Hew Open Other... L.
Protege-2000

2. To select from the list of recent projects, highlight the project you want from the list and click
OK. OR

3. To open aproject that is not listed, click Open Other... Locate the pprj project you wish to open
and click OK.

Opening a Project From Within Protége

1. Select Open from the Project menu or click the Open Project button = Project dialog box
allows you to select the project.

2. Select the pprj project you wish to open.

3. Click OK.

For Windows systems, you can also open a project by double-clicking on the pprj file in Windows
Explorer.

No matter what format your project isin, you can create, open, and save your projects directly viathe
pprj file. You do not need to name or access other file types unless you wish to build a project.



To save the open project to disk after you have edited it, select Save from the Pr oject menu.

Next: Saving a Project
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. Saving a Project

To save a Protégé-2000 project:

1. Select Save from the Project menu or click the Save Project button =}

2. If thisisanew project, you will be prompted for the name and location. Y ou only need to choose
aname and location for the .pprj file; the other fileswill be created automatically. If you do not
specify alocation for the project, by default, the project is saved in the directory where Protégé-
2000 isinstalled.

3. Click OK.

See Renaming a Project for information on how to save the current project with a new name.

Next: Renaming a Project
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S Renaming a Project

To save a Protégé-2000 project under a new name:

1. Select Save Asfrom the Project menu.
2. Typethe new name for the pprj file in the Project line of the window. If you wish to browse for a

location, click the ¥ button.

3. By default, the new names are entered automatically for any additional filesin the project (for
example, pont and pinsfilesfor standard text format). Y ou do not need to name these file types if
you wish to use the new names. However, you can choose to give a different name to these files.
Y ou might want to do this, for example, if you are creating anew pprj file which still accesses
the old pont and pinsfile names. In this case, enter the names you want for the pont and pins
files.

4. Click OK.

Y ou can use this feature to create multiple versions and backups of a project.

Next: Saving a Project in a New Format

Project Table of Contents




Saving a Project in a Different
Format

To save a Protége-2000 project in adifferent format:

1. Select Save In Format from the Project menu. A Select Format dialog is displayed.
E’; Select Format Ed

Standard Text Files
IDBC Database
Fesource Description Framewaork (RDF)

" OK ¥ Cancel

2. Select the format you want. There are three basic formats that are always displayed:
Standard Text Files (the default) creates project filesin Protégé-2000 format. These can also be
viewed with any text editor or word processor.
JDBC Database creates the project as atable in a JDBC database. To do this you must have a
database installed and configured on your system. See Saving a Project as a Database for more
information.
Resour ce Description Framewor k (RDF) saves the project in RDF format. See RDF Support in

Protégé-2000 for more information.
If your version of Protégé-2000 has been customized to support additional formats, then you will
also seethemin thislist.

3. Enter aname and location for your project in the Project line of the dialog box. Thisis the name
of your project (.pprj) file. The same name will automatically be entered as the name for your
ontology and instance files unless you change it. If you do not specify a path for the project, by
default, the project is saved in the directory where Protégé-2000 is installed.

4. If you have chosen anon-text format, make sure the additional information needed by Protégé-
2000 is correct. See Saving a Database Project or Saving an RDF Project for more information.

5. Click OK.

Y ou can use this feature to create multiple versions and backups of a project.

Next: Saving a Text Project
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2™ Saving a Text Project
Y ou can save the class and instance information of any Protége-2000 project in one of several

text form. The User Interface information from the Forms Tab is always in the standard
Protégé text-format.

Note: When a project is saved in text format, changes to the project are not committed until
you click "Save".

Y ou can save a Protégé-2000 project as text filesin one of two ways:

. When the project isfirst created, by selecting Standard Text Filesin the Select Format
dialog box.

. By sdlecting Save in Format... from the Project menu and then selecting Standard
Text Filesin the Select Format dialog box.

After you have made your selection, choose the name and location for the project as follows:

1. When you have selected Standard Text Files, the Text Files dialog box is displayed:
{5 Clips 6.0 Text Files

Project +

ciprogram filesiprotege-2000examples\inewspapennewspaper.pprj

Classes file name +

newspaper.pont

Instances file name +

Newspaper.pins

" OK ¥ Cancel

2. To select or change the name or location of the pprj file, enter the information you want
in the Project line of the dialog box. Be sure to give the fileapprj extension. To

browse for anew location, cllick the ¥ button. If you do not specify alocation for the
project, by default, the project is saved in the directory where Protégé-2000 is installed.

3. Protégé-2000 will automatically use the name of the pprj file as the name of the text
file that contains the class information. If you wish to change this, enter the namein the
Classfile nameline. Be sureto give it apont extension.

4. Protégé-2000 will automatically use the name of the pprj file as the name of the text
file that contains the instances information. If you wish to change this, enter the namein
the I nstance file name line. Be sure to give it a pins extension.



5. Click OK.
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Saving a Database Project

Y ou can save a Protégé-2000 project as asingle table in a JDBC database. Before you do this, you will
need to do the following:

. Make sure you have a database program installed on your system.

. Make sure you have a JDBC driver that is compatible with your database and the version of the
JavaVM that you are using. If you are using Microsoft Access, you don't need to acquire aJDBC
driver sinceit's already bundled into the JDK. Y ou can aso ignore the third bulleted item in this
list.

. Renamethedriver to be"driver.jar" (or "driverl.jar" or "driver2.jar" if you have several). Add
this driver to the Protege-2000 installation directory (NOT the plugins directory).

Note: When aproject is saved in a JDBC database, back-end changes to the database (for example,
changesto slots, classes, and instances) are committed as soon as they are made. However, changes to
the User Interface (which is stored in the .pprj file) are not committed until you press the Save button.

To save a project using the JDBC database project format:

1. Create anew project using the JDBC database project format.

2. Choose the menu item Project -> Save or click the Save button on the toolbar to bring up the
"JDBC Database" didog:



8.

i Single Table JDBC Database

Project +

clprogram files\protege-2000examplesinewspapetnewspaper.ppr

JOBC Driver
sun.jdbc.odbeJdbeQdbeDriver
JDBC URL

jdbcodbeProtegeCB

Table

newspaper

Username

y_USEnarme

Password

iy passward

~ 0K 7 Cancel

To select or change the name or location of the pprj file, enter the information you want in the
Project line of the dialog box. Be sure to give the file apprj extension. To browse for a new

location, click the ¥ button. If you do not specify alocation for the project, by default, the
project is saved in the directory where Protégé-2000 is installed.

Enter the class name of your JDBC driver in the JDBC Driver line of the dialog box. The class
name can be found in the documentation provided with your particular driver. For Microsoft
Access, use: sun.jdbc.odbce.JdbcOdbcDriver.

Enter the URL for your database in the JDBC URL line. For Microsoft Access, navigate to the
"ODBC Data Source Administrator” dialog via the Control Panel and add a User DSN for your
Access database. If you're unfamiliar with how to find this dialog or how to add a User DSN,
please refer to Microsoft Windows Help. Y our URL will ook like: jdbc:odbc:<User DSN name>

Type aname for the table in the Table line of the dialog box. Please note that thisisarequired
field.

If your database requires a username and/or password, enter these in the appropriate lines of the
dialog box.

Click OK.

Y ou can store multiple projects in the same database by giving their tables different names.
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S Saving an RDF Project

This version of Protégé-2000 provides support for creating and editing Resource Description Framework
(RDF) schema and instance data. (For more information about RDF, see http://www.w3.0rg/RDFE.) Y ou

can use Protégé-2000 to design RDF schema and create the corresponding instance data. Y ou can also
view and edit your existing RDF filesin Protégé-2000.

Y ou can save your Protégé-2000 project in RDF format in one of two ways:

. When the project isfirst created, by selecting Resour ce Description Framework (RDF) in the
Select Format dialog box.

. By selecting Savein Format... from the Project menu and then selecting Resour ce Description
Framework (RDF) in the Select Format dialog box. Subclasses of : THING from a non-RDF
project will become subclasses of rdfs:Resource when you save as RDF.

After you have chosen your format, choose the name and location for the project as follows:

1. When you have selected Resour ce Description Framework (RDF), the RDF dialog box is
displayed:

E‘?}Hesuume Description Framework [RDF)

Project +

CAPROGRAM FILESWPROTEGE-2000examplesirdiiotoryehicleF romProtege. oy

Classes file name +

MatarehicleFromProtege.rdfs

Instances file name +

MatorehicleFromProtege. rdf

Hamespace

hitp ity rdfschema.orgfmynamespace. rof#

" OK ¥ Cancel

2. To select or change the name or location of the pprj file, enter the information you want in the
Project line of the dialog box. Be sure to give the file apprj extension. To browse for a new

location, cllick the ¥ button. If you do not specify alocation for the project, by default, the
project is saved in the directory where Protégé-2000 is installed.

3. Protégé-2000 will create two files: one for the schema (classes and slots) and the other for the
instances. By default, these use the name of the existing pprj file. If you wish to change the name
of the schemafile, type the new name in the Classes file name line of the dialog box. Make sure
to givethefile an .rdfs extension.

4. 1f you wish to change the name of the instancesfile, type the new name in the Instances file name
line of the dialog box. Make sure to give the file an .rdf extension.

5. Enter the RDF namespace for your project in the Namespace field. All classes, dots, ad instances


http://www.w3.org/TR/PR-rdf-schema/
http://www.w3.org/TR/REC-rdf-syntax/
http://w3.org/RDF

i the project are placed in this namespace.
6. Click OK.

Y ou should create new RDF classes as subclasses of r df s: Resour ce.

Next: Importing a Project
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S Importing a Project

Importing a project means to build a Protégé-2000 project from files which are not in Protégé-
2000 format. For example, these might a .pont file from a previous version of Protégé or an
RDF file.

Y ou can import a project from the external formats that Protégeé supports. The following
formats can be imported. Each format is described in a separate help topic:

. Text Files: You can import a project from two text files describing the classes/sl ots and
instances information. Importing atext project can be used, for example, for updating
from Protégé/Win to Protégée-2000.

. Database Table: Y ou can import a project from atable in a JDBC database.

. Resource Description Framework (RDF) Files: Y ou can import a project from two RDF
files that describe the classes/s ots and instances information.

Protégé will generate default forms for all classesin the imported project.

Next: Importing Text Files
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Including a Project

Y ou can include an existing project in your current Protégé-2000 project. Thisallows you to build a
single large project from one or more smaller projects. Included classes, slots, and instances cannot be
edited; included forms can be edited, however.

To include a project into an existing Protégé-2000 project:

1. Select Include... from the Project menu.

2. Inthe Project dialog box, browse to the location of the project you want to include.
3. Select the .pprj file of the desired project.

4. Click Open.

The project isimported into your current project. To show they cannot be edited, framesin the included
project appear with pale icons: for example, @, @i 8]

Once a project has been included in another project, thereis no way to remove it using the Protégé-2000
interface. It is possible to remove an included project by editing the "Project” instance in the pprj file.

You can see alist of al imported projects by selecting Show Included Projects... from the Proj ect
menul.

Next: Configuring a Project
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Configuring a Project

Y ou can change the project configuration using the project Configure dialog box. This dialog box allows you to customize your project window.
Some of the available options are:

. configuring the project tabs

. configuring the project options
. enabling journaling

Configuring the Project Tabs

To configure the project display:

1. Select Configure... from the Project menu.
The Configure dialog box opens.



F Configure null

 Tab Widgets |Slot Widgets | Journaling | Options |

Tabs ar ||
Visible | Tab Widget

W] ClsesTab

[¥]  SlotsTab

¥l FormsTab

¥l InstancesTah

¥l GueriesTah

1 KAToolTab

] ClsesAndinstancesTahb

" OK * Cancel

2. Make sure Tab Widgetsis selected. It will show the tabs available for your project. Tabs with amark in the box are visible; others are
hidden. By default, a project displays the Clses Tab, Slot Tab, Forms Tab, Instances Tab, and Queries Tab. All projects also include the
KATool Tab (Knowledge Acquistion Tool) and the ClsesandinstancesTab. Additional tabs may show in this window, depending on the
project.

3. If you wish to hide atab, click to remove the mark from in front of it. For example, if you are giving your project to someone to enter
instances, you might wish to hide the other tabs.

4. If you wish to display atab, click to add amark in front of it. For example, you might want to display the Classes and Instances Tab, for a

unified view of your classes and instances.

If you wish to configure atab, double click on the tab item in the tab widget list. If the tab is configurable, adialog box will appear.

Click OK to close the dialog box and see your new configuration.

oo

Configuring Options



To change project options:

1. Select Configure... from the Project menu.
2. Click the Options tab in the Configure dialog box.

F Configure null

| Tab Widgets | Slot Widgets | Journaling | Options |

[v| Display hidden classes

|v| Display abstract class icon

[v| Display multi-parent class icon

[_| Display confirmation dialog on remove
[v| Allow knowledge-base changes

[_] Update modification slots and facets

7 OK > Cancel

3. Thistab allows you choose the following options:

0

0

0

0

Display hidden classes: Allows you to choose whether or not you can see the classes you hide using the right mouse button.
Display abstract classicon: Allows you to choose whether or not the A jcon is shown on Abstract classes.

Display multi-parent classicon: Allows you to choose whether or not the M icon is shown on classes with multi ple super classes.
Display confirmation dialog on remove: Allows you to add awarning when you remove a slot from a class. Recall that when you
remove aslot, the slot remainsin the project, but is simply removed from the current class. Y ou always receive awarning on a
delete.

Allow knowledge-base changes: Allows you to lock the knowledge base so it cannot be changed by the viewer.

The remaining options are advanced and are not described here.



4. 1f you wish to select an option, click to mark it. For example, you might want to display the Classes and Instances Tab, for a unified view
of your classes and instances.

5. If you wish to remove an option, click to remove the mark.

6. Click OK to close the dialog box and see your new configuration.

Enabling Journaling

Journaling allows you to keep arecord of all the changes that you make to a project. Changes are stored in an ASCI| (text) file, with one line for
each change you make. Thefileisno

To enable journaling:

Click the Journaling tab.

Make sure that Enabled is selected.

If you want to change your user name, enter a new name in the User entry field.

Click OK.

The journaling fileis created in the same directory as the project, with a.pjrn extension. It can be read using any text editor.

pODOPE

Such afile might look like this:

Wed May 08 15:47.50 PDT 2002, Eliza, joatnaling enabled, source=edu. stanford. s protege model Project
Wed May 08 15:49.50 PDT 2002, Eliza, setCwrslotValues, kb=newspaper, frame=instance 00043, lot=galary, walues={ 500000}
Wed May 08 15:49.54 PDT 2002, Eliza, createClass, kb=newspapert, name=<null=, parents={Orgamization}, metaCls=3TANDARD-CLARE, isHew=tnae

Next: Generating HTML From a Project
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A Generating HTML From a Project

Y ou can generate an HTML of aproject. This allows you to view the class hierarchy and, optionally, all the instances. The output
consists of an index page, which givesthe class hierarchy for the project, including links to individual pages for each the class.
Class pages include slot descriptions and optional instances. If instances are selected, they have individual pages, and appear in the
index hierarchy and under each class.

Y ou can generate HTML pages for the entire project, or restrict the output to a subset of the project.
To generate HTML for the entire project:

1. Select Generate HTML ... from the Proj ect menu.
The Generate HTML Optionsdialog box is displayed.



¥ Generate HTML Options

Output Directory +

CAProgram Files\Protege-2000wexamplesinewspaper

Root Classes + | =
T THIMG A

| Include Instances

- OK » Cancel

2. If you want to save the project in adifferent location from the default, type the new location in the Output Directory line or

clickthe ¥ buttonto navigate to the desired location.
If you want a page for each instance, make sure I nclude | nstances is selected.

Click OK.
The HTML pages are generated in the selected directory.

~w

To restrict the output to a subset of the project:



1. Select Generate HTML ... from the Proj ect menu.

The Generate HTML Optionsdialog box is displayed.

Choose the location where you want the project to be saved.

If you want a page for each instance, make sure I nclude I nstances is selected.

To restrict the classes that will appear, first remove the : THING class from the Root Classeslist by highlighting it and

WD

clicking the Remove ~ button. Removing the :THING class allows you to restrict the classes you want.

5. To choose aclassasaroot class, click theAdd ¥ button at the right of the Root Classes list.
A Select Classes dialog box is displayed.

= Select Classes Ed

(T THING A
@ (C) SYSTEM-CLASS A
& (C) Author #
& (C) Content A
@ (C) Layout_jnfo A

@ Likirary

@ Mewspaper

@ Qrganization
E"@ Persan

7 OK < Cancel

6. Highlight one or more classes you want as root classes. Selecting a class as aroot class means that it and all its subordinate
classes will be displayed in the HTML hierarchy. Y ou can select multiple classes by holding down the Ctrl key.



7. Click OK.,
8. The classes you selected are added to the Root Classes list. Y ou can select additional classes by repeating steps 5 though 8.

9. When you have the classes you want as root classes, click OK.
The HTML pages are generated in the selected directory.

The following shows examples of the index and class page output for the newspaper project, with Layout_info selected asthe
root class.

Page for the index:



Class Hierarchy for newspaper Project

o Layout mfo
o Biline Chart

stances & Weekday Ads, Saturday Ads, Sunday Ads
o Content Layout

o Prototype MNewspaper

fastances » Thursday, Tuesdayv, Fridayv, Wednesdav, Monday, Saturday, Sunday
o Eectangle

o =ection

Dstances » World News, Local News, Auiomotive, Lifestvie, Sporis, Maoazine, Science,
Susiness

Page for the billing chart class:



Projeci: newspaper

Class Billing_Chart

Concrete Class Extends
Lavout info

Direct Instances:
Weelrday Ads, Saturday Ads, Sunday Ads

Direct Subclasses:

Mone

Template Slots

Slot name | Documentation

cost_chart

Hoihe

Allowed

Type Values/Classes Cardinality | Default
Float 0:*
mtring 01

Eeturn to class lerarchy
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Cascading Open Windows

Protégé-2000 allows you to have multiple free-standing form windows open at atime. Each form
displays the information for aclass, instance, or dot. Asyou continue to work with a project, you may
find that these form windows get hidden, or that the screen gets cluttered.

To cascade all open form windows:

1. Click the Cascade & button immediately below the main menu bar.

All open form windows will be brought to the front and cascaded.

Next: Closing All Windows
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Closing All Windows

Protégé-2000 allows you to have multiple free-standing form windows open at atime. Each form
displays the information for aclass, instance, or dot. Asyou continue to work with a project, you may
find that the screen gets cluttered.

To close al open form windows:

1. Click the CloseAllWindows % button immediately below the main menu bar.

All open form windows will closed. The main Protége window will remain open.

Next: Working With a Small Window
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Working With a Small Window

Protégé-2000 displays alot of information in many of its windows. In some cases, for example, if your
window is sized to fit on asmaller screen, not al the information will appear. In this case you might
have trouble finding some of the following:

. The Superclasses Pane at the Classes Tab
. The Classes Pane at the Slots Tab
. The Query Library Pane and the Search Results Pane at the Queries Tab

To view or enlarge these areas, try any of the following:

1. Enlarge the Protégé window by dragging it. A hidden section will usually appear if the window
becomes large enough.

2. OR Drag the dlider bar positioned where the hidden section should be. For example, to view the
Search Results Pane, place the cursor over the slider bar at the right of the window, and drag the

bar to the left. To view the Superclasses Pane, Query Library Pane, or Classes Pane, place the
cursor over the dlider bar at the bottom left of the window and drag the bar up.

4
i

3. ORIf your window is very small, you can toggle between two panes by clicking on the arrows on
the dlider bar. For example, to toggle between the Query Pane and the Query Library Pane, click

the up arrow on the slider bar to display only the Query Library Pane; click the down arrow to
display only the Query Pane.

Y ou can a'so customize the distance between any of the panes using the slider bars in the same way.

Next: Working With Notes
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Working With Notes

Protégé-2000 allows you add a "yellow sticky" note to any frame, that is, a class, instance, or slot. This
allows you to add notes that are not part of the ontology structure. The note is aways displayed along
with the form.

To add anote to aframe:

1. Click the Create Note € icon at the top right of the form for the frame (e.g., Class Form, Instances

Form, etc.)
A yellow note is created above the form.

%% Eliza, Apr 13 15:01

2. Click in the note and type the text you want.

%F Hliza, Apr 13 15:01 -
Do we want bo imake ah hverse
claas for fm'sﬂ

3. Asaways, you can resize or reposition the note by dragging.
To remove a note:

1. Click the Delete Note ¥ icon at the top right of the form.
2. If thereisonly one note, you will be prompted to confirm the deletion. Click OK.
3. If thereis more than one note, alist of notesis displayed.

Select the note you want to delete and click OK.

T Select a note to delete

<I> newspaper_00005
I newspaper_00007
<I: newspaper_00008
<I> newspaper_00009

- OK * Cancel
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2 The Classes Tab

The Classes tab provides a single window in which you may view, create, and edit classes, which model conceptsin your domain. An exampleis shown
below. The window consists of three panes:

1. The Class Relationship pane in the upper left shows classes in a hierarchy and allows you to edit, create, and delete new classes. It also allows you to
rearrange the class hierarchy by dragging a class to a replacement superclass.

2. The Superclasses pane in the lower left shows the superclasses of the selected class and allows you to add and remove superclasses for a class, as well
as jump to a different superclass by clicking onit.
Note: If you cannot see the Superclasses Pane, your window may be too small. Y ou can see the pane by enlarging your window or by dragging the
dlider bar at the bottom of the Class Relationship Pane. See Working With a Small Window for more information.

3. When asingle class is selected, the Edit pane on the right contains the Class Form for the selected class. The Class Form alows you to: name the class,
chooseitsrole, define constraints, provide a brief note, and, most importantly, define and edit the template slots. The Class Form can also be displayed

as a separate window by clicking the View V icon in the Class Relationshi p pane.



file:///C:/SMI/doc/users_guide/projects/small_window.html

E‘?E’Enewspaper Protége-2000 [C:\Program Filez\Protege-2000\examples\newspaperinewspaper. pprj)
Project Edit Window Help

O | =@ o) o | B

f@ Classes ||§|_|_| Slots | = Forms | ‘T3 Instances |
Relationship|Subclass | V| C| 4| ¥ ; C! Editor (instance of :STANDARD-CLASS)
: A
? @ THING Hame Constraints WIC| +| =| Documentation
@ (C):SYSTEM-CLASSA , ,
@ (C) Diagram_Entity Editar Editars are responsible for the
E"@TableEnti_’rg.f content of sections.
@ (C) Author®
(C) Mews_Serice Role
() Colurmnist™ Concrete -
(C) Editor™
(C) Reporter™
@ (C) Content® . Template Slots V(M| C| x|+ -
. .
% t?byrgm—mm | Hame | Tipe | Cardinality | Default | Other Facets
i 5| byname String Single
(C) Mewspapar = o : :
@'@Persnnﬂ i current_joh_title String Single
@_@Eettmnﬁ 5| date_hired String Single
S| name String Single
i other_information atring Single
. . i phone_number atring Single
Class Relationship Pane 3] salary Float Single
i sections @ Instance  Multiple classes={Section}
5| supemvises Instance  Multiple classes={Employes}
it
Superclasses + | - Class Edit Pane
(T Author & {displaying Class Form)
(C)Employes A
~superclasses Pane
1 |E:E:E:E:E:E252525252525252EiE2E2E2E2E25:E:E:E:E:E:E:E:E:E:E:E:E:EZE2525252525252EiEiE2E2E2E2E:E:E:E:E:E:E:E:E:E:E:E:E:E:E252525252525252EiE2E2E2E2E25:E:E:E:E:E:E:E:E:E:E:E:E:EZE252525252525252EiE2E2E2E2E:E:E:E:E:E:E:E:E:E:E:E:E:E:E2525ZEZE:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E:E| [ b




() Employee &

Superclasses Pane

For information about the Classes tab user interface and about accomplishing specific tasks, see the Classes Table of Contents.
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The Class Relationship Pane

The Class Relationship pane, in the upper left in the Classes tab, displays the classes in the knowledge
base as atree. The Class Relationship pane includes four components:

1. The Class Relationship menu allows you to control the display of the classes in the Class
Window.

2. The Class Buttons allow you to create, edit, and delete classes in your knowledge base.

3. The Class Window displays your classes and allows you to rearrange your hierarchy using "drag-
and-drop”. A number of icons give additional information about your classes; see Icons for a
description. See Replacing a Superclass for information on rearranging your hierarchy.

4. The Class Lookup Bar allows you to locate a class in the Class Rel ationship window by typing all
or part of the class name and clicking the binoculars. See Finding a Class for more information.

[(C])l Classes | Class Relationship Menu

Relationship|Subclass  w | V| C | 5| |

§ () THINGA I :
e (C) SYSTEM-CLASS A ' : Class Buttons
€~ (C) Diagram_Entity ::

@ (C) TableEntity
& (C) puthor &
@News_ﬂerﬂce :
% ES:;TJISJ[ Class Window
(C)Reporter™ 3
& (C) Content A
& (C) Layout_info &
() Library
@Newspaper
€ (C) Person
@ (C) Section

ﬁi—ﬂlass Lookup Bar

Any changes you make in this window, or other windows, take effect immediately. To make changes
permanent, save your project by choosing Save from the Project menu.

Next: The Class Buttons
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. The Class Buttons

The Class buttons, ¥ & & ¥ ocated at the top right of the Class Relationship pane, alow you to view

and edit, create, or delete a class. Note that these icons have a similar action wherever they appear; for
example, see the Instance Buttons.

(C])) Classes

Relationship|Subclass | W | C| & | x|¢

@ (L) THINGA |
@ (C) SYSTEM-CLASS A
@'@Diagram_Entiw
@ () TahleEntity

&= (C) Author &
@ (C) Content® Class Buttons

The buttons have the following actions:

v V (iew) button: Click this button to open the Class Form for the highlighted class. This
allows you to view or edit the class. See Viewing a Class.
O C(reate) button: Click this button to create a new class as a subclass of the highlighted

class. See Creating a New Class.

PN Back-references button: Click this button to view all the objects that reference the
highlighted class. See Viewing Back-References.

Delete button: Click this button to delete the highlighted class and all of its subclasses. See
Deleting a Class.

x

If the Create or Delete button is grayed out, this indicates that the current class cannot be edited or

deleted. Such aclass always has a gray D icon to itsleft. Classes cannot be edited if they either are a
system class or are included from another project.

Next: The Class Window
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. The Class Window

The Class Window in the Class Relationship Pane displays your classes and allows you to rearrange

your hierarchy using "drag-and-drop”. A number of icons give additional information about your classes,
see The Class I cons for a description.

By default, the Class Window displays the class structure of your knowledge base. Subclasses appear
below their superclasses and indented to the right. Classes with more than one superclass appear more
than once in the tree. All classes are shown as descending, directly or indirectly, from the system class
:THING. Icons show additional information about your class.

The currently selected class is shown with a highlight. Icons give information about the structure of your
knowledge base and the nature of your classes. See The Class |cons for more information.

The Class Window alows you to perform the following tasks:

. You can select aclass by clicking on it.
. You can edit the attributes of aclassin the Class Form. When aclassis selected, the Class Form

appears directly in the Class Edit Pane in the Classes Tab, or you can open it for one or more

selected classes by clicking the View V Class Button. See Viewing a Class for more
information.

. You can create a new class by clicking the Create C Class Button and editing the attributesin
the Class Form in the . See Creating a New Class for more information.

. You can delete aclass by clicking the Delete . Class Button. See Deleti ng a Class for more
information.
. You canfind aclass by typing all or part of the class namein the Class Lookup Bar and then

clicking the Find #h button. See Finding a Class for more information.

. You can access the cascading class menu by selecting a class and then clicking the right mouse
button. See The Class Menu for more information.

Y ou can also rearrange the superclass/subclass rel ationships:

. You can move a classto another superclass by selecting the class, dragging it directly over the
new superclass, and then dropping it. See Replacing a Superclass for more information.

. You can add an additional superclassto a class by selecting the class, dragging it over the
additional superclass, and holding down the Control key while you drop it. Classes with multiple

superclasses are shown with an M icon. See Adding a Superclass for more information.

For additional superclass tasks you can perform, see the Superclasses Pane.

Y ou can aso choose to view classes according to Reference. See Viewing Class Relationships for more
information.
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. The Class Icons

Theiconsin the Class Window give information about the structure of your knowledge base and the
nature of your classes.

Theiconsto the left of the class name give information about the display of the class hierarchy:

Thisicon indicates that all direct subclasses of the class are displayed. Y ou can click on this
P icon to hide the subclasses. In the example, the subclasses of Content are displayed. In
some views, thisisshown as a-.

Thisicon indicates that the class has direct subclasses which are not currently displayed.
e Y ou can click on thisicon to display the subclasses. In the example, Layout_info has
subclasses which are not being displayed. In some views, thisis shown asa +.

Noicon Iheabsenceof a ? or a® indicates that the class has no subclasses. In the example,
Library has no subclasses.

The color of the C icons give information about the type of class:

= The class can be edited.
=) The classis a metaclass.
® A paleicon indicates that the class has been included from another project. Included classes

cannot be edited. See Including a Project for more information about including a project.

Iconsto the right of aclass give additional information about the class. Y ou can control the display of
these icons by choosing Configur e from the Project menu, going to the Display tab, and toggling the
appropriate option:

The classis abstract. A class can have one of two roles; concrete or abstract. Concrete

classes may have direct instances; abstract classes cannot have direct instances. No Aicon
means the class is concr ete. See The Class Form for more information on the class role.

The class has multiple superclasses. Protégé-2000 allows classes to have more than one

superclass. M means the class has multi ple superclasses. No M i con means the class has
only one superclass. See Jumping to Another Superclass for more information.

The classis hidden. No H icon means the classis not hidden. Y ou can choose whether or
not hidden classes are displayed in the Class Relationship pane by choosing Configure
from the Proj ect menu, going to the Display tab, and toggling the Display Hidden Classes
option. Y ou can use this, for example, if you want to restrict the user's view to a part of your
knowledge base but want to retain the structure of the larger project.
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. The Class Menu

Whenever you have a class selected, you can access the cascading class menu by clicking the right
mouse button. This menu allows you to perform a number of class-related tasks.

To access the class menu:

1. Select aclassin the The Class Relationship Pane.
2. Click the right mouse button. The cascading class menu is displayed.

C Create subclass
Create subclass using metaclass...
< Delete selected class

Change metaclass...
Change metaclass of subclasses

Hide class

Expand

Collapse
3. Make your selection and click the left mouse button.

The class menu allows you to perform the following tasks. Not all tasks are available at all times; tasks
that cannot be performed are greyed.

. C Create subclass: Creates a class subordinate to the highlighted class. This operation is

identical to clicking the Create C class button. See Cresti ng a Class for more information.

. Create subclass using metaclass...: (Note that metaclasses are an advanced feature; you should
have a good understanding of Protége before you use metaclasses.) If you have added metaclasses
to your project, allows you to create a new class using a metaclass as atemplate. See Creating a
Class Using a Metaclass for more information.

. # Delete selected class, Deletes the highlighted class and al of its subclasses, removing it from
the current project. This operation isidentical to the Delete . class button. See Deleting a Class
for more information.

. Change metaclass: (Note that metaclasses are an advanced feature; you should have agood
understanding of Protégé before you use metaclasses.) Changes the metaclass of the highlighted
class. See Changing the Metaclass of a Class for more information.

. Change metaclass of subclasses: (Note that metaclasses are an advanced feature; you should
have a good understanding of Protégé before you use metaclasses.) Changes the metaclass of all
subordinate classes to the metaclass of the highlighted class.

. Hideclass: Makes the highlighted class hidden. If the classis aready hidden, the selection is
Make class visible. See Hiding a Class for more information.

. Expand: Shows all classes subordinate to the highlighted class. Thisis amulti-level display
operation that is more extensive than clicking the - icon, which only shows the next level of
direct subclasses.

. Collapse: Hides al classes that are subordinate to the highlighted class. Thisisamulti-level

display operation that is more extensive than clicking the ? icon to the left of the class.
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The Superclasses Pane

The Superclasses pane, in the lower left in the Classes tab, displays all the superclasses of the class
currently selected in the Class Relationship Pane. This pane allows you to add and remove superclasses
for aclass, aswell asto jJump to another superclass in the Class Relationship pane and highlight a
different occurrence of the same class.

Note: If you cannot see the Superclasses Pane, your window may be too small. Y ou can see the pane by
enlarging your window or by dragging the slider bar at the bottom of the Class Relationship Pane. See
Working With a Small Window for more information.

(c]l) Classes

Relationship: | Subclass v | VOl

@ (S THING A
@ (C).cLASSA
@ (T} FACET#A
@ (C) 5LOTA
@ (C) author &
{C) ColumnistM
(C) EditorM
(C)Mews_Serice Class Relationship
() Reparter™ Pane
@& (C) ContentA
@ (C) Lavout_info &
@Lihraw
@Newspaper
@Drganizatiun
@ (C)Person
(T Columnist™
@ (C) Employes A

Superclasses +| =

@Authur
@F’ersun

superclass Pane

Viewing the List of Superclasses

To seealist of al superclasses of agiven class, highlight any occurance of the classin the Class
Relationship pane. The Superclasses pane automatically displays alist of al of the superclasses of the
selected class.



Adding a Superclass

To add a superclass to the selected class, click the Add ¥ button, highlight the class you want as an
additional superclassin the Select Class window, and then click OK. See Adding a Superclass for more
information.

Removing a Superclass

To remove a superclass from the list of superclasses for the selected class, highlight the superclass you
want to remove and click the Remove button. The superclass/subclass relationship is broken, but the
superclassis not deleted from the knowledge base. See Removing a Superclass for more information.

Jumping to Another Superclass

To jump to adifferent superclassin the Class Relationship Pane, click on any superclassin the
Superclasses pane. The highlight in the Class Relationship pane automatically moves to the occurrence
of the class which is directly under the chosen superclass. If the occurrence is not currently visible in the
Class Relationship pane, Protégé automatically scrolls to the correct location and expands the hierarchy
to make the class visible. See Jumping to Another Superclass for more information.
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" The Class Form

The Class form can be used to define and edit the attributes of the class selected in the Class Relationship pane. The
Class Form can be viewed in severa ways:

In the Classes tab, if asingle classis selected, the Class form is displayed at the right.

In the Classes tab, the Class form can also be displayed separately in a free-standing window by clicking on
the View ¥ icon in the Class Relationship pane.

In the Instances Tab, the Class form can be displayed by selecting a class in the Class pane and clicking the

View ¥ icon.

Whenever you enter changes into the Class form, they take effect immediately. To make the changes permanent,
select Save from the Proj ect menu.

There are six separate areas in the Class form:

o s wbdpeE

The Note Icons alow you to add and remove notes.

The Class Name field allows you to name your class.

The Class Role menu allows you to choose whether your classis concrete or abstract.

The Class Constraints pane allows you to create, edit, add, and del ete constraints for your class.
The Class Documentation pane allows you to add simple text notes explaining your class.

The Template Slots pane allows you to view the slot information for your class.

For more information on using these areas to create and view and edit classes, use the linksin the list above, click on
the desired areain the graphic below, or see Creating a Class and Viewing a Class.

& e ditor _ (O] x|

[c]x]
Mame Documentation Constraints VIC| +| =
Editar Editors are responsihle for the <I» editor-employees-salary-canstrair
content of sections.
Role
Concrete - BB 5| »
Template Slots W o C|E]| +| -
Marme Type Cardinality | Qther Facets
S\ responsible_for Instance multiple classes={Employvee}
@sectinns Instance multiple classes={Section}
@hﬁ;name String single
@salar‘y Float single
@date_hired String single
@current_inh_title String single
@Dther_infnrmatinn String single
@name String single
@phnne_numher String single

Note Icons
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The noteicons, € *, at the upper right of the form allow you to add and remove yellow sticky notes to your class.
The note is aways displayed along with the form. For information on how to add notes to any frame (class, instance,
or slot), see Working with Notes.

The Class Name Field

The Name field allows you to name your class. When aclassis created, it is given a default name, such as
CLASS_00001. You can change the name of anew or existing class by highlighting the name and overwriting it. The
following rules apply to class names:

. The name must be a unique class name in the knowledge base.
. Class names are case sensitive.

A recommended convention is to make the first character of each word in a class name uppercase and the rest
lowercase, and to separate words with an underscore.

The Class Role Menu

The Role menu alows you to choose the role of your class: concrete or abstract. Concrete classes may have direct
instances, but do not have to; abstract classes cannot have direct instances. Protégé-2000 sets the role to Concr ete by
default.

Protégé-2000 does not impose any restrictions on the role of your classes. One common modeling convention isto
make all leaf (bottom-level) classes concrete, and al interior (higher-level, non-leaf) classes abstract.

The Class Constraints Pane

Class constraints are defined programatically. See Constraints for more information.

The Class Documentation Pane

The Class Documentation pane allows you to enter atext description of the class, as well as any special notes. Filling
inthisfield is optional but is recommended to aid in the maintenance of the knowledge base.

The Template Slots Pane

The Template Slots pane displays the direct and inherited slots for the selected class. Slots, which represent
properties of your class, are acrucia part of your knowledge base. In the example, Editor has severa sots which
appear in the Template Slots pane. For afull description, see the separate Template Slots Pane topic.

Viewing Several Classes

To view the information for several classes at once, select the classes and click the View W class button to open the

Class Form for each class. To highlight multiple classes, hold down the Ctrl key while clicking each class. To
highlight arange of classes, click the first class, then hold down the Shift key and click the last class in the range.

Opening a new class form does not close the previous form. This allows you to compare the attributes for two or
more classes. Edits can be made directly in any open Class Form.

If you have multiple forms open, you can manage them as follows:


http://protege.stanford.edu/doc/users_guide/constraints.html

. Cascade multiple forms by clicking the Cascade B button below the main menu bar, or by selecting
Cascade Windows from the Windows menu..

. Close dl open forms by clicking the CloseAllWindows 7% button below the main menu bar, or by selecting
Close All Windows from the Windows menu.
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The Template Slots Pane

The Template Slots pane at the bottom of the Class Form displays the direct and inherited dots for the selected
class. Slots, which represent properties of your class, are acrucia part of your knowledge base.

The Template Slots pane provides the following information:

The Template Slot Buttons, which allow you to view, create, clear, and add dlots.

The Template Slot Menu, which has the same actions as the Template Slot Buttons.

The Slot Icons, which give information about the slot.

The Slot Summary Columns, which summarize the information which was entered or edited in the Slot Form
or Slots Tab.

ApODNPRE

In the example, Editor has several slots which appear in the Template Slots pane.

i| Template Siots VIMIC| & +| -
: Mame Type Cardinality | Cther Facets
| |5 responsible_far Instance multiple classes={Employes’}
@sectinns Instance multiple classes={5ection}

A [S5]byname String single

@currentjnb_title String single

A [5] zalary Float single

'S| date_hired String single

§§ @Dther_infurmatinn String single

S| hame String single

@phnne_numher String single

The Template Slot Buttons

The buttons at the upper right of the Template Slots pane alow you to edit, override, add, and remove dots. Seethe
separate Template Slot Buttons topic for more information.

Y ou can aso view, create, and delete slots, as well as view back-references, directly from the Slots Tah. See the
Slot Buttons for more information.

The Template Slot Menu

Right-clicking anywhere in the Template Slots pane brings up the Template Slot menu, which allows you to edit,
override, add, and remove dots. These are the same actions provided by the Template Slot Buttons. See the
Template Slot Buttons topic for more information.




A View selected slots

A view selected slots at class
C Create slot and attach to class
+ Add

= Remove

The Slot Icons

Theicons at the left of the column indicate where the slot was created.

5] A gray icon means that the ot is inherited from one of the selected class's ancestors. Inherited slots
can be edited but not deleted. byname is an inherited slot.
@ A blueicon means that the slot is "direct”, that is, it was created directly on the selected class.

responsible for isadirect slot.
Anicon to theright of the column indicates a dot that has been modified:

o An O (override) means that the slot has been modified at the class. If the slot was created directly
and modified later, thisicon is still displayed.

An | (inverse) meansthe slot has an inverse slot. Inverse slots allow you to link two slotsin a
reciprocal relationship. See Understanding Inverse Slots for more information.

Slot Summary Columns

The remaining columns in the Slot Templates Pane summarize the information that was entered or edited in the Slot
Form or Slots Tab.

Column M eaning
Slot Name Displays the name of the slot.
Indicates the kind of values that the slot may hold. Available types are: Any,
Type Boolean, Class, Float, I nstance, Integer, String, and Symbol. See The Vaue Type

Menu for more information.

Indicates whether a slot value can consist of M ultiple items or must be a Single
item.

Displays any other facets defined in the Slot Form or Slots Tah. The content of this
column depends on the type of the dot. For type Integer slots, for example, the range
Other Facets can be displayed in the last column. For type Instance slots the allowed classes are
displayed. The published_in slot is an Instance slot with an allowed class of
Newspaper. This column aso indicates any required values or defaults.

Cardinality
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The Template Slot Buttons

The Template Slot buttons, VMCOX+ - , located at the top right of the Template Slots pane, allow you to
view and edit, create, or add, or remove a slot for the current class.

;| Template Siots W) Cl | +| -
: MHarme Type Cardinality | Other Facets
A 1S responsible_far Instance multiple classes={Employvee’
@sectiuna Instance multiple classes={Section}
A15]bynarme String single

@current_inh_title String single

A 18] salary Float single

15| date_hired String single

§§ @Dther_infnrmatinn String single

15| name String single

@phune_number String single

Right-clicking anywhere in the Template Slots pane brings up the Template Slots menu, which provides the same
actions as the buttons.

¥ view selected slots

V. view selected slots at class
C Create slot and attach to class
+ Add

= Remove

Note: You can also view, create, and delete slots, as well as view back-references, directly from the Slots Tab. See
the Slot Buttons for more information.

The buttons have the following actions:

V(iew) Top-Level Sot button: Click this button to open the top-level Slot Form for the highlighted
A dot. If you make any overrides to the slot at the top level, they affect the slot everywhere it appears,
including the Slots Tab and any classes where the slot is attached. See Viewing a Slot.

V(iew) Slot at Class button: Click this button to open the class-level Slot Form for the highlighted

dot. If you make any overridesto the slot at the class level, they only affect the slot at the class and
M any subclasses. The dlot remains unchanged at the Slots Tab and any unrelated classes where appears.

A slot that has been overridden has an © override icon in the left column. There are limits on the

overrides that you can make to an inherited slot. See Viewing a Slot for more information.
C(reate) button: Click this button to create a new slot for the current class. See Creating a Slot. If the

C Create C buttonis disabled, the selected class cannot be edited. Classes cannot be edited if they
either are a system class or are included from another project. See Including a Project for information
about project inclusion.




Clear Slot Overrides button: Click this button to remove any slot overrides. See Clearing Overrides

From a Slot for more information.
+ Add button: Click this button to add a pre-existing slot to the current class. See Adding a Slot.
Remove button: Click this button to remove the highlighted slot from the current class. The slot

remainsin the project and can be viewed viathe Slots Tab. If the Remove ~ button is disabled, the
- selected slot cannot be removed from this class. Slots that are inherited from a superclass class cannot
be removed. See Removing a Slot for more information. To delete a slot from the project, use the

Delete % slot button at the Slots Tab. See Deleti ng a Slot for more information.
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i The Back-References Pane

In acomplex project, it is possible to have many different relationships between classes, instances, and
slots. The Back-References pane allows you to view alist of all the frames that reference the selected
frame.

The following information isincluded in the Back-References pane:

. TheView Button: Allows you to view the highlighted frame.

. The Frame column: Shows the name of each frame that references the item, with an icon
indicating its type.

. The Slot Vaue column: Shows the slot in which the frame references the item.

. The Facet Vaue column: Shows any facet information for the slot.

Ef’iﬂef&rences to Author
References to Author | V
Frame | Slot | Facet
@Ar’[icle i authar ,ﬁallnwed—classes
@ ETANDARD-CLASS 5] DIRECT-IMSTAMCES
@ THIMG A 5| DIRECT-SUBCLASSES
@Culumnist” 5| DIRECT-SUPERCLASSES
I@Euziitur"'I 5[ DIRECT-SUPERCLASSES
@News_ﬂewice i DIRECT-SLUFPERCLASSES
@Hepnrter" 5] DIRECT-SUPERCLASSES
authar |5 SLOT-YALUE-TYFPE
- Close

The Back-References pane can be viewed by selecting an item and clicking on the Back-References
button. See Viewing Back-References for more information.

The View Button

V (iew) button: Click this button to open the form for the highlighted frame. Depending on
the frame, this could be the Class Form, the Slot Form, or the |nstances Form.

W

The Frame Column

This column shows the name of each frame that references the highlighted item, along with icons that
give further information about the referencing frame.

Theicon to the left of the name indicates the type of frame. The following standard icons can appear:
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A yellow C icon indicates an editable class.
A green C icon indicates a metaclass, that is a class that inherits from :CLASS.

A pale C icon indicates aclass that isimported from another project. Imported classes
cannot be edited.

A blue Sicon indicates adirect slot.
A gray Sicon indicates an inherited Slot.

A pink I icon indicates an editable instance. For instances, the class where the instance
appearsis given in parentheses after the instance name.

& A gray | icon indicates an instance that cannot be edited. For instances, the class where the
instance appearsis given in parentheses after the instance name.

® BE 0 9@

Theicons (if any) to the right of the name give further information about the frame. The following
standard icons can appear:

Indicates an abstract class.

Indicates a class with multiple superclasses.
H Indicates a hidden class.

The Slot Value Column

For the frame in the Frame column, this column specifies the slot that actually references the selected
item.

Note that Protégé-2000 provides standard slots which indicate the relationship between the selected item
and the referencing frame:

DIRECT-INSTANCES The selected item is a direct instance of the frame.
DIRECT-SUPERCLASSES  The selected item isadirect superclass of the frame.
DIRECT-SUBCLASSES The selected item is a direct subclass of the frame.

The frame isa dot and the selected item appears as one of its values. If

the selected item is an instance, it may be avalue. If the selected item
SLOT-VALUE-TYPE isaclass, it may be an Allowed Parent (for aslot of type Class) or an

Allowed Class (for aglot of type Instance). See The Vaue Type menu

for more information.

The name of any other slot in the project may also appear in this column.

The Facet Value Column

This column gives information about the facet value for certain types of back-references, and gives
information about the slot rel ationships between classes.

For example, an item may appear as avalue for aslot which is called by that frame. In theillustration
above, the class Author appears as an Allowed Class for the slot author, as shown in the second row. In



addition, the slot author appears asadot for the class Article. Therefore, Article references Author.
This reference appears in the fifth row in the example.

For an embedded reference of thistype, the facet value column specifies whether the selected item
appears as an Allowed Class or an Allowed Parent.

For classes, it is also possible to view those classes that are related through a particular slot using the
Class Relationship Menu. See Viewing Class Relationships for more information.
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Creatlng a New Class

To create anew class:

1. Inthe Class Relationship Pane, highlight the class that you want as the super class of the new class.

(C])) Classes

Relationship |Subclass  « | V|| C || & | %
@ (T THINGA :
@ (B 5vSTEM-CLASS A Create subclass
@ (C) Diagrarm_Entity :
@ (T TableEntity
@ (C) Author A

(C) Mews_Service
(C) Columnist™
(C) Editor™
@Hepnr‘[er”

2. Click the C(reate) button, which appears as a C in the class buttons at the right of the Class

Relationship Pane, or click the right mouse button and select Create subclass from the cascading
class menu.

C Create subclass
Create subclass using metaclass...

x

Hide class

Expand
Collapse

3. Thenew class will be added under the highlighted class. It will have a default name, such as
project_ CLASS 00001.

(]l Classes

Relationship|Subclass | V| C || & %

@ (C) THINGA
@ (C):SYSTEM-CLASS A
I|3"@'II:Iiagrarn_Entit';f
@ (T TableEntity
@ (C) author
Mews_Semice
(C) Columnist™
(C) Editor™
(C) ReporterM
@newspaper no3agz :
4. Usethe Class Form to name the class, chooselts roIe create constraints, and create and edit slots. See

Viewing a Class for more information.




@]newspaper_[lhﬁﬁ_l]l]l]m [instance of :5TAMNDARD-CLASS)

Name Constraints VIC| +| = Documentation

newspaper_CLASS_ 00001

Raole

Concrete -

Template Slots VIC| +| -
Slot Mame | Type | Cardinality | Default | Cther Facets

@bﬁ;name String Single

Next: Deleting a Class

Classes Table of Contents




Deleting a Class

To delete a class from the knowledge base:

1. Highlight the class you want to delete in the Class Relationship pane.

2. Click the % icon from the class buttons or click the right mouse button and choose Delete
selected class from the cascading class menu.

C Create subclass
Create subclass using metaclass...
* Delete selected class

Change metaclass...

Hide class

Expand

Collapse
3. You will be prompted for confirmation. Click OK.

To delete multiple classes:

1. Highlight one or more classes in the Class Relationship pane. To highlight multiple classes, hold

down the Ctrl key while clicking each class. To highlight arange of classes, click thefirst class,
then hold down the Shift key and click the last classin the range.
Y ou cannot use the cascading menu to delete multiple classes.

2. Click the #% icon from the class buttons. Y ou will be prompted for confirmation.

Deleting a class deletes the class and all of its subclasses. Once a class has been deleted it cannot be
recovered.

However, if you close Protégé-2000 without saving changes, you will revert to the last saved version. If
you have made extensive changes to your project during the current session, you may wish to save
before deleting classes. To do this, select Save from the Pr oject menu.

Classes cannot be deleted if they either are a system class or are included from another project. The class
icon to the left of the class indicates the class type. See Including a Project for information about project
inclusion.
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Viewing a Class

Y ou can edit an existing class using the Class Form. Y ou can access the Class Form in one of two ways:

. from the Classes Tab.
. by selecting aclassin the Class pane at the Instances Tab and clicking the View V putton.

To edit aclass from the Classes Tab:

1. Select the class you want to edit in the Class Relationship pane in the Classes Tab. The current
information for the highlighted class will be shown in the Class Form to the right.

2. Enter the updated information directly in the Class Form to the right or click the View Viconinthe
Class Relationship pane to show the same form as a free-standing window.

To edit aclass from the Class pane at the | nstances Tab:

1. Select the class you want to edit in the Class pane at the Instances Tab.
2. Click the View ¥ icon at the upper right of the pane to open the Class Form.

Note: If the class appears as one of the Allowed Parents for a slot of type Class, you can aso open the Class

Form by going to an instance that has that slot and clicking on the View W icon. See Standard Widgets for
more information.

Note: If the classisincluded from another project, it cannot be edited. Included classes are shown with a
pale classicon to the left. See Including a Project for more information.

Using the Class Form



13 E ditor _[Of x|

[c[x]
Name Documentation Constraints VIC| +| -
Editar Editors are responsible for the @ editor-emplovees-salan-constrain
content of sections.
Role
Concrete hd
Template Slots VI M| C| | +| -
Marme Tiype Cardinality | Other Facets
S\ responsible_for Instance multiple classes={Employee}
@sectinns Instance multiple classes={5ection}
@hﬁ;name String single
@salaw Float single
@date_hired String single
@current_inh_title String single
@nther_infnrmatinn String single
@name String single
@phnne_numher String single

Any changes you enter into the Class Form take effect immediately. To make the changes permanent, save
the knowledge base by selecting Save from the Pr oj ect menu.

To revert to the last saved version, close Protégé-2000 without saving changes. If you have made extensive
changes to your knowledge base during the current session, you may wish to save before editing classes.

Changing the Name of a Class

To change the name of a class, edit the name in the Name field. The following rules apply to class names:
. The name must be a unique frame name in the knowledge base.
. Class names are case sensitive.

A recommended convention is to make the first character of each word in a class name uppercase and the
rest lowercase, and to separate words by underscores.

Changing the Role of a Class

Select the new role from the Role menu. Concrete classes may have direct instances, but do not have to;
abstract classes cannot have direct instances. Protégé-2000 does not impose any restrictions on the role of
your classes.

Changing Constraints




Class constraints are defined programatically. See Constraints for more information.
Changing Class Documentation

To change the notes for a class, change the text directly in the Class Documentation pane.

Working with Class Slots

The Template Slots pane allows you to edit, create, add, and remove slots from your class.

Editing Class Slots
Y ou can edit the slot in one of two ways:

. Atthetop level. Editing the ot at the top level affects the slot everywhere it appears, including the
Slots Tab and any classes where the dlot is attached.

. At theclass. Editing the dlot at the class level (called overriding) only affects the dlot at the class and
any subclasses. The slot remains unchanged at the Slots Tab and any unrelated classes where appears.

o overrideicon in the left column.

A slot that has been overridden has an
To edit adot at the top level:

1. Highlight the slot name in the Template Slots pane

2. Click thetop-level View Y button at the top right of the pane. The Slots Form is displayed.

3. Usethe Slots Form to edit slot properties such as Name, Type, Cardinality, and to add notes. See
Viewing a Slot for more information on how to edit aslot.

To edit adot at the class:

1. Highlight the dlot name in the Template Slots pane

2. Click the Class-Level View - button at the top right of the pane. The Slots Form is displayed.

3. Usethe Slots Form to edit slot properties such as Name, Type, Cardinality, and to add notes. See
Viewing a Slot for more information on how to edit aslot.

Restrictions on Global and Inherited Classes

Y our class can have dlots that were inherited from a superclass. If the slot is defined globally or isinherited,
only the following edits can be performed:

. For Cardinality, the slot may be changed from Multiple to Single (but not vice versa).

. For certain slot Types, some restrictions apply:
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o For adot of type Any, the slot may be restricted to one of the other types (Boolean, Class,
Float, Instance, Integer, String, or Symbol). Slots of type other than Any cannot have the
type changed.

o For adot of type Class, the alowed parents can only be changed to subclasses of the allowed
classesin the parent class.

o For adot of type Instance, the allowed classes can only be changed to subclasses of the
allowed classesin the parent class.

« A Minimum value may be created or increased. The Minimum value is only available for types
Integer or Float.

. A Maximum vaue may be created or decreased. The Maximum valueis only available for types
Integer or Float.

. The Documentation can be changed.
Direct dots, which were created or added at the level of the slot, have no editing restrictions.

If you have edited adlot at the class level, the slot is displayed with an override icon.

Creating a New Slot
Y ou can define anew slot for your class.
1. Make sure the correct class is highlighted in the Class Relationship pane.
2. Click the Create C button at the top right of the pane. The Slots Form is displayed.

3. Usethe Slots Form to edit slot properties such as Name, Type, Cardinality, and to add notes. See
Creating a Slot for more information on how to create a slot.

A direct dlot is displayed with ablue@ icon.

Clearing Slot Overrides

If you have overriden aslot at the class, you can remove your overrides and use the top-level definition of
the dlot:

1. Highlight the slot name in the Template Slots pane

2. Click the Clear Overrides * button at the top right of the pane. Any changes you made at the class
level are removed and the top-level definition of the slot is used.

Adding an Existing Slot to a Class

Once dlots have been created, you can add them to more than one class. For example, the
Prototype Newspaper class has a Weekday slot, which can be used to choose among the days of the week.



If you were creating a new type of employee who wrote a weekly feature, you might want to reuse this slot.
To choose a pre-existing slot to add to your class:

1. Make sure the correct classis highlighted in the Class Relationship pane.

2. ClicktheAdd ¥ button at the top right of the pane. The Select Slots dialog box displays all the slots
you can add to the class.

3. Highlight the slot you wish to add to your class.
4. Click OK.

The new dlot is added to the Template Slots pane. It is adirectly attached slot and is displayed with a blue

icon. Y ou do not need to name the slot; however, you may need to override its facets. If you wish to

override the facets on the slot, you may click the Top-Level View ¥ or Class-Level View ¥: button to
display the Slot Form. See Viewing a Slot for more information.

Removing a Slot
Y ou can remove any direct slot that appears in the Template Slots pane. To remove aslot:

1. Highlight the ot
2. Click the Remove ~ button. The slot will be removed from the class.

Note that the slot has not been deleted from the knowledge base. It will still appear in the Select Slots dialog
box (see Adding a Slot, above) and the Slots Tab. See Deleting a Slot for more information.

Other Class Editing Operations

Viewing Multiple Classes

To view or edit the information for several classes at once, select the classes one by one and click the View
V' class button to open the Class Form for each class. Opening a new class form does not close the previous

form. This allows you to compare the attributes for two or more classes. Edits can be made directly in any
open Class Form.

Changing Superclasses

To change the superclasses of a class see: Adding a Superclass, Replacing a Superclass, and Removing a
Superclass.

Next: Viewing Class Relationships
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Viewing Class Relationships

The Class Relationship Menu allows you to choose which relationship between classes is represented in
the Class Relationship pane. The following choices are available:

. Superclass: Displays al the classesin your project in a subclass-superclass relationship. Thisis
the default.

. Reference: Displaysadl the ot reference relationships.

. Slot reference relationships: When a classis selected, each of its slots of type Class or I nstance
appears separately on the menu. Selecting the slot name displays classes which are reference
through the dlot.

The picture below shows the Class Relationship menu for the class Editor in the Newspaper example.
Editor hastwo I nstance dlots, responsible_for and sections. Other classes might show more slots, or
only the Super class and Refer ence choices.

Relationship | Superclass -

2 r@J:THIN Superclass
@ (C):5'References
@ (C) Di{ S| sections

@ (C) Ta| S| supervises
@ (C)anthnri

Certain actions can be performed in the Super class relationship view only. These include creating a new
class and rearranging the hierarchy using drag-and-drop.

The view in the Superclasses pane does not change to reflect the choice on the Relationship menu.

Superclass

The default Super class relationship displays the subclass-superclass structure of your knowledge base.
All the classes in the knowledge base appear in the displayed tree. (Some classes may be hidden. Y ou
can choose whether or not hidden classes are displayed in the Class Relationship pane by choosing
Configur e from the Project menu, going to the Display tab, and toggling the Display Hidden Classes
option.) The Super class view gives you an overall picture of the class structure. This choice is always
shown on the menu.

Reference

The Refer ence relationship displays the hierarchy of classes, starting at the selected class, that are
related to each other through any of the slots for the class. The Refer ence view thus shows the union of
all the dot reference relationships.

Slot Reference Relationships



If you select aclassin Superclass view, the Class Relationship menu will list all the slots of type Class
or Instance for that slot. Selecting a ot from the menu will show the hierarchy of classes, starting at the
selected class, that are related to each other through the slot selected on the menu.

For example, the class Editor in the Newspaper example hasthe Instance ot supervises. The only
allowed classfor this slot is the class Employee. Thisiswhat is shown when supervisesis selected.

Relationship supewises b

® (C)Editor
(T Employee &

4

In more complex knowledge bases, the displayed tree might be more extensive. Multiple classes can be
related to the original class through the slot. A classthat is related to the selected class through the slot
might itself have that slot, and then its related classes would appear in the tree. This allows for a complex
hierarchy that diagrams the dlot relationship between classes.

The different views can be read as " parent-relationship-child,” where "relationship™ is displayed on the
Relationship menu. For example, in theresponsible for view, Editor - isresponsible for - Employee.
Similarly, in the Super class view, Employee - isasuper classof - Employee.

Itisalso possible to view alist of al the frames that reference a highlighted class using the Back-
References 4 class button. See Viewing Back-References for more information.

Next: Finding a Class
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Finding a Class

To find aclass in the Class Relationship pane:

1. Typeall or part of the name of the classin the Class Lookup Bar at the bottom of the Class
Relationship pane.

ad #h

2. Press Enter/Return or dlick the Find [_] button.
If there is one match the class will be highlighted. Otherwise, you will get adialog box of all the
matches, and you will be able to select one.

Comparison is case-insensitive and position-independent. For example, in the Newspaper project, ad
would find Advertisement, Personals Ad, and Sandard_Ad.

f@ Classes I
Relationship: | Subclass |V C|X

§ (O THING A
& (C):CLASSA
@ () FACETA
@ (C):5LOTA
@ (C) Author
@ (C) Content®
® (C] Advertisement A
@F‘ersnnals_ﬂd
(C) Standard_Ad
(C) Article
&= (C) Layout_info *
I@'Liblrar'g.r
@Newspaper
@Drganizatinn
@'@Persnn

If afound classis not currently visible in the Class Relationship pane, Protégé-2000 automatically
scrolls to the correct location and expands the hierarchy to make the class visible.

If you are unable to find the class you are looking for, the class may be hidden. To verify that hidden
classes are displayed, choose Configure from the Proj ect menu, go to the Optionstab, and make sure
the Display Hidden Classes option is checked. When Display Hidden Classesis checked, hidden



H

classes are shown with an " icon.
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Hiding a Class

Y ou can make a class hidden using the Class Menu. Y ou can use this, for example, if you want to restrict

the user's view to a part of your knowledge base but want to retain the structure of the larger project. All
subclasses of a hidden class are aso hidden.

Y ou can choose whether or not hidden classes are displayed in the Class Relationship pane by choosing
Configure from the Project menu, going to the Options tab, and toggling the Display Hidden Classes
option. See Configuring a Project for more information.

To hideaclass:

1. Select the classin the Class Relationship Pane.
2. Click the right mouse button to display the Class Menu.
3. Select Hide class and click the left mouse button.

C Create subclass
Create subclass using metaclass...
* Delete selected class

Change metaclass...
Change metaclass of subclasses

Hide class

Expand

Collapse

4. 1f hidden classes are visible in your project, you will see an H icon to indicate the classis hidden.
If hidden classes are not visible in your project, you will no longer see the class.

To make a hidden classvisible:

1. If hidden classes are not currently dsiplayed in the project, make them visible. To do this, choose
Configure from the Pr oject menu, select the Optionstab, and make sure the Display Hidden
Classes option is selected.

2. Select the hidden class you wish to make visible. Y ou will know it is hidden because of the H
icon.

Click the right mouse button to display the Class Menu.

Select Make class visible and click the left mouse button.

> w



C Create subclass
Create subclass using metaclass...
* Delete selected class

Change metaclass...
Change metaclass of subclasses

Make class visihle

Expand

Collapse

5. The Hicon will be removed from your class. Now, if you choose not to display hidden classes,
you will still be able to see the class, unlessit has a superclass which is still hidden.

Next: Replacing a Superclass
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S Replacing a Superclass

Y ou can replace a superclass of a class using drag-and-drop in the Class Relationship pane. To replace a
superclass:

1. Select the subclass you want to move

2. Hold down the mouse button and drag the subclass on top of the new superclass.

3. Release the mouse. The subclass will now be located under the selected superclass. Note that the
dlots of the dragged class will automatically change to reflect the inheritance from the new
superclass.

The following example shows how to make Columnist inherit from Employee rather than the class
Per son.

1. Highlight Columnist in the Class Relationship pane. Because Columnist has more than one

superclass, you must make sure to select the copy of Columnist that is under Employee. (When a
class has more than one superclass, you can use the Superclasses pane to select the copy that you
want. See Jumping to a Different Superclass for more information.) Note that the Slots

information for Columnist reflects the slots it inherits from Per son.

r@ Classes ﬂ:ﬂ] Forms r@ Instances |

Relationship: | Subclass w* [V C ;@@Culumnist {instance of ;STAND.
: A 3
@ (T THING | Name
& (T :CLASSA :
@ (C) FACETA | |Columnist
@ (C)SLOTA :
@ (C) Author A :
() Columnist™ :| Role
@ Editor Concrete -
@News_ﬁewice
(C) ReparterM :
A
E"@Cnntent_ A :| Template Slots
&= (C) Layout_info :
(Tl Library ; Slot Mame
@Newspaper Eh\jname
@Drganizatinn : Ename
@ (C)Parson §5 Euther_inﬂ:lrmatinn
(©) ColumnistM | [S] phone_number
@ (C)Employes A
(C) Editor™ :
() Reporter™ .
@Salespersnn gg
#

2. Hold down the mouse button and drag Columnist on top of the new superclass Employee.
3. Release the mouse button to drop the class. Employee is highlighted and the Class Relationship




pane redisplays to show the new hierarchy. The dragged class and all of its subclasses are moved
from the original superclass to the new superclass.

(C1)1 Classes

Relationship: | Subclass v | V| C|¥

@ () THINGA
@ (C):CLASEA
@ () :FACETA
@ (C):5LOTA
& () Author &
(C) Columnist™
(C) Editor™
@News_ﬁewice
(C) Reporter™
& (C) Content®
€ (C) Layout_info
@Librarf
@Newspaper
@Drganizatiun
@ (ClPerson
@ (C)Employee A
(C) Editor™
(C) Reporter™
@Salespersun
(C) Columnist™

Notice that if you highlight Columnist after it has been repositioned, it now has three additional slots.
These are the new dlotsit inherits from Employee. When you replace the superclass of aclass, you will
often lose and gain dots.
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Adding a Superclass

Y ou can add a superclass to a class in two ways: using the Superclasses pane or by drag-and-drop in the
Class Relationship pane.

Adding a Superclass in the Superclasses Pane

Note: If you cannot see the Superclasses Pane, your window may be too small. Y ou can see the pane by
enlarging your window or by dragging the slider bar at the bottom of the Class Relationship Pane. See

Working With a Small Window for more information.

To add a superclass using the Superclasses pane:

1. Select the subclassin the Class Relationship pane.

2. Clickthe Add ¥ button in the Superclasses pane | mmediately below the Class Relationship
pane. A Select Classes window will appear.

3. Choose the additional superclass(es) you want from the Select Classes window. To highlight
multiple classes, hold down the Ctrl key while clicking each class. To highlight arange of
classes, click the first class, then hold down the Shift key and click the last classin the range.

@ (C)THINGA

@ (C):SYSTEM-CLASS A

@~ (C) Diagram_Entity

@ (C) TableEntity

@ (C) Author A

@ (C) Content A

@ (T Layout_info &
@Librarf
@Newspaper

&= (C) Parson A

@ (C) Section

- OK > Cancel

Adding a Superclass Using Drag-and-Drop

To add a superclass using drag-and-drop in the Class Relationship pane:
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1. Select the subclass in the Class Relationship pane.

2. Hold down the mouse button and drag the subclass over the additional superclass.

3. Hold down the Ctrl key and release the mouse button to drop the subclass. The system will add
the new superclass to the subclass.

Note that if you do not hold down the Ctrl key when releasing the mouse, the operation is interpreted as
Replacing a Superclass.

If nothing happens when the class is dropped over a new superclass, the target class cannot be a
superclass of the dragged class. For example, descendents of the dragged class are excluded.

Notes

Adding a superclass results in more than one superclass for a class, which then inherits the dots and
facets of all of its superclasses. In the Class Relationship pane, a class with multiple superclassesis

marked with ™ and has multi ple occurrences, one for each superclass. For example, the Columnist class
in the Newspaper example has two occurrences in the Class Relationship pane: one with the superclass
Author, and one with the superclass Per son.

For information on replacing a superclass with a different superclass, see Replacing a Superclass.

Next: Jumping to Another Superclass
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Jumping to Another Superclass

If aclass has more than one superclass, you can use the Superclasses Pane to jump from one superclass
to another in the Class Relationship Pane.

Note: If you cannot see the Superclasses Pane, your window may be too small. Y ou can see the pane by
enlarging your window or by dragging the slider bar at the bottom of the Class Relationship Pane. See

Working With a Small Window for more information.

To jump to another superclass:

1. Highlight any occurrence of the classin the Class Relationship Pane.
The superclasses of the class are displayed in the Superclasses Pane, located immediately below
the Class Relationship Pane.

2. Click on any superclass in the Superclasses Pane.

The highlight in the Class Relationship pane automatically moves to the occurrence of the class
which is directly under the chosen superclass. If the copy is not currently visible in the Class
Relationship pane, Protégé automatically scrolls to the correct location and expands the hierarchy
to make the class visible.

In theillustration below, if you clicked on Per son in the Superclasses pane, the highlight in the Class
Relationship pane would jump to the copy of Columnist under Per son. If the Person hierarchy was not
currently expanded, it would expand to display the Columnist class.
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(C) ColumnistM
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Superclasses +| = |z

@Authur

(T Person 4 Superclasses Pane
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Z® Removing a Superclass

To remove a superclass from a class:

1. Highlight the subclass in the Class Relationship pane.
2. Highlight the superclass you want to remove in the Superclasses pane immediately below the
Class Relationship pane.

3. Clickthe Remove ~ button at the top right of the Superclasses pane.
The superclass remains in the knowledge base, but the superclass/subclass link is broken.

Y ou can only remove a superclassif the class has more than one parent. The subclass still appearsin the

knowledge base as a subclass of its other superclass(es). If the class has only one parent, the Remove ~
button is disabled.

For example, to remove Per son as a superclass of Columnist in the Newspaper knowledge base:

1. Highlight Columnist in the Class Relationship pane
2. Highlight Person in the Superclasses pane.

3. Click the Remove ~ button at the top right of the Superclasses pane.

Columnist has multiple superclasses in this knowledge base, so it remains a subclass of Author. Note
that a subclass such as Columnist losesits ™ icon when it no longer has multiple superclasses.

To delete a class from the knowledge base, highlight the class and click the Delete # class button. See
Deleting a Class.

Next: Understanding M etacl asses
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e Understanding Metaclasses

Metaclasses are part of the way Protégé internally handles and constructs classes. Although you might not use metaclasses directly in your project, Protégé
uses its default metaclasses to build your classes and determine their properties. By creating your own metaclasses and defining their slots, you can create

additional templates for your classes. This allows you to give your classes more complex properties and to greatly extend the power of your Protégé
projects.

By creating a metaclass, you create a different template which you can use for selected classes. The new slots you create for the metaclass show up as
widgetsin the Class Form for any classes that use that metaclass. This allows you to attach additional information to your class at the classlevel. Thisis
especialy useful if you have severa classes, each of which has a similar structure.

For example, suppose you are creating a knowledge base of wines and wineries. In this knowledge base, atype of wineisaclass, while a specific label isan
instance of that class. For your own reference, you could create a wine template that tells you, for each class of wine, which winery is, in your opinion, the

best producer of that type of wine. Then, by applying the template to all the wine classes, you can store that information at the class level for each type of
wine.

Metaclasses are part of the SY STEM-CLASS hierarchy, which isincluded in every project. Metaclasses appear under the CLASS class. Every subclass of a
metaclassis also a metaclass. All metaclasses appear with the green metaclassicon in the Class Relationship Pane.
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Looking at STANDARD-CLASS

By default, when aclassis created as part of a project, Protége treats that class as an instance of the metaclass STANDARD-CLASS. The properties of
STANDARD-CLASS create theinitial view of the class and determine the propertiesin the Class Form. You can look at STANDARD-CLASS to see how
the dots for a metaclass trandlate to properties of aclass.

Slots for STANDARD-CLASS

The dotsfor STANDARD-CLASS are shown in the Template Slots pane when you select the class. STANDARD-CLASS uses the standard slot types
(String, Symbol, etc.) that are used for all classes, but does so in afairly sophisticated way. The :NAME dlot is a standard String slot which stores the class
name. :DOCUMENTATION isalso a String slot. The :ROLE dot controls the role of aslot and determines whether it is Abstract or Concrete, with a

default of Concrete.



Template Slots VIVIC| | +| -
MHlame Type Cardinality | Cther Facets

5| AME String single

IE:DDCLJMENTATIDN String rmultiple

IE:HDLE Svimbial single allowed-values={Ahstract Concretel ...

@:DIHECT—TEMF’L&TE-SLDTS Instance rmultiple classes={:3LOT}

IE:DIHECT-TYF'E“ Class single parents={:CLASS!

@:DIHECT—INSTANCES Instance multiple classes={ THIMNG!

@:DIHECT—SUF’EHCL&SSES Class multiple parents={THIMNG}

@:DIHECT—SUECL&SSES Class multiple parents={THIMNG}

@:SLDT—CDNSTHAINTS Instance multiple classes={:COMNSTRAIMNT}

The other slots are more complex. For example, consider the :DIRECT-SUPERCLASSES slot. This slot keeps track of the direct superclasses of a class by
storing them as alist of instances. Interna programmatic operations add and del ete instances to from the appropriate slot value whenever you make changes
to aProtégé project. In thisway, Protégé represents the structure of your project using its tools for storing and representing structure, in much the same
way you create the project structure.

Once you have created a metaclass, you can create all or some of the classes in your project using the new metaclass as atemplate instead of :STANDARD-
CLASS. Clearly, creating a subclass of :STANDARD-CLASS and then creating new slots or overriding existing ones vastly extends the capabilities of your

project.

STANDARD-CLASS in the Forms Tab

The widgets for each template slot on a metaclass can be viewed at the Forms Tab. In fact, internal to Protégé , the Class Form consists of widgets for
:STANDARD-CLASS, and it could be modified using the Forms Tab. Look at the Forms Tab for :STANDARD-CLASS below and see how it reflects the

template slots listed above. Note that the browser key is automatically set to :NAME.
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Class Form for a Class Created from STANDARD-CLASS

Since any new classis by default created using :STANDARD-CLASS, the Class Form itself reflects the structure and layout specified for :STANDARD-
CLASS at the Forms Tab. If you create a new project, then modify the Class Form at the Forms Tab, your modifications will show up for every class,
whether existing or new.
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Because of the power of metaclasses, you may want to be particularly cautious how much you experiment with a current project. It isagood idea to work
on a copy.
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Creating a Metaclass

Note: Before you create and use metaclasses, you should be confident with the basic Protégé interface and
be comfortable designing a project, and creating and modifying classes, sots, forms and instances.

Despite the power of metaclasses, their basic interface is very simple. Creating a metaclass is almost
identical to creating aclass. Y ou simply have to make sure the class is created subordinate to :CLASS.
Every metaclassis subordinate to :CLASS. By default, every class subordinate to :CLASS is a metacl ass,
unless you change it. Frequently, it is desirable to create a metaclass subordinate to :STANDARD-CLASS,
so that the classes created using the metaclass will have the various properties defined by the :STANDARD-
CLASS dots. Without these properties, you cannot name the class or add template slots.

To create anew class as a metaclass:

1. Click on the desired superclass in the Class Relationship pane. The selected superclass must itself be

ametaclass, asindicated by agreen classicon (©), As mentioned above, thiswill be true only if the
selected superclassis subordinate to :CLASS.

Relationship|L. ¥ || V| S| & | X ;

) THIMG A o]

® (C)-SvSTEM-CLASS A =
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@ (C) Consumable thing
& (C) Food

2. Click the_C(r eate) C putton at the right of the Class Relationship Pane. The new class will be added

under the highlighted class. A green class'=! icon will indicate that it is a metaclass. It will inherit the
properties of the selected metaclass, including any template slots.
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3. Usethe Class Form to name the class, create constraints, and create and edit slots.

22 » X

For example, click the C(reate) c template slots button at the right of the Template Slots pane to create a
new slot. This sot will show up as an instance widget for any class you create using the metaclass.

E beszt wineries Mi=]E3
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Mame Documentation Template ValuesV | C || +| —
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Yalue Type
Instance -
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G Creating a Class Using a Metaclass

Note: Before you create and use metaclasses, you should be confident with the basic Protégé interface and be comfortable designing a project, and creating and modifying
classes, slots, forms and instances.

Once you have added one or more metaclasses to your project, either by creating them directly, or by including a project that already has metaclasses, you can select the
metaclass you want to use to create a class. When you create a class using a non-standard metaclass, the classis given the attributes specified by the selected
metaclass. Unless you make changes, every new subclass you create for the class will also use the selected metaclass.

This example uses the wines project, which includes a Wine template that supplies metaclass structure.

If you create a class using the Create C putton, you will use the metaclass of the direct superclass as the metaclass for the new class. Unless you have made changes, thisis
the default :STANDARD-CLASS.

To create a class using a non-standard metaclass:

1. Inthe Class Relationship Pane, find the class that you want as the superclass of the new class.
2. Click the right mouse button and select "Create subclass using metaclass..."

C Create subclass

Create subclass using metaclass...
> Delete selected class

Change metaclass...
Change metaclass of subclasses

Hiide class

Expand

Collapse
3. A diaog box displays the Concrete metaclasses, which are the classes you can use when creating a class. Y ou cannot create a class as an instance of an Abstract
metaclass.



= Select Concrete Cls

R
® (C) STANDARD-CLASS
@Wine template

~ OK » Cancel

4. Select the metaclass that has the properties that you want and click OK.
The new class will be added under the highlighted class. It will have the Class Form determined by the selected metaclass. The name of the metaclass you used is
displayed at the top of the Class Form, immediately after the name of the class. The Class Form may include additional widgets that are not part of :STANDARD-

CLASS.
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5. Usethe Class Form to name the class, choose its role, create constraints, and create and edit slots.

Next: Changing the Metaclass of a Class
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Changing the Metaclass of a Class

Note: Before you create and use metaclasses, you should be confident with the basic Protégé interface
and be comfortable designing a project, and creating and modifying classes, dots, forms and instances.

For any existing class in your project, you can change the metaclass you use for that class. This givesthe
class and the Class Form the attributes defined by the new metaclass. New classes that you create as
subclasses of the class will also use the new metaclass. However, existing subclasses will continue to use
their previously assigned metaclass unless you specifically changeit.

This exampl e uses the wines project, which includes a Wine template that supplies metaclass structure.
To change the metaclass of an existing class:

1. Inthe Class Relationship Pane, click on the class that you want to change.

Relationship |Superclas. * | V| C || 3| %

@ (C)Wine region -
@ (C) Consumahle thing
@'@and
§ (Tl Drink
@ (C)wine
§ (C)\white wine
@'@White Burgundy
@Chardunnay
@Chenin Blanc
@PinntEllanc

i . (T 2aiminnnn Blane
2. Click the right mouse button and select "Change metaclass..."

C Create subclass
Create subclass using metaclass...
* Delete selected class

Change metaclass...
Change metaclass of subclasses

Hide class

Expand
Collapse

3. A dialog box displays the Concrete metaclasses, which are the classes you can use. Y ou cannot
use the Abstract metaclasses in thisway. Note that if the class currently uses a non-standard class,
you can revert to :STANDARD-CLASS.




2 Select Metaclass

(T oclLaScA
@ (C) STANDARD-CLASS
@Winetemplate

" OK ¥ Cancel

4. Select the metaclass that has the properties that you want and click OK.
The highlighted class will now have the Class Form and properties determined by the selected
metacl ass.

Next: Changing the Metaclass of Subclasses
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Changing the Metaclass of
Subclasses

Note: Before you create and use metaclasses, you should be confident with the basic Protégé interface
and be comfortable designing a project, and creating and modifying classes, sots, forms and instances.

When you change the metaclass of aclass, all of its subclasses will retain their previous metaclass. This
ensures that you do not propagate changes when you do not want to. However, often you will want
existing subclasses to have the same metaclass as their parents. Protégé provides an option to quickly
change the metaclasses of all the classes subordinate to a given class. Note that you only have to do this
once; by default, new classes use the metaclass of their direct superclass.

Y ou can only change the metaclasses to match the metaclass of the selected class. If the selected class
has :STANDARD-CLASS asits metaclass, all subclasses will lose any additional metaclass information.

To do work with metaclasses, you must have added one or more metaclasses to your project, either by
creating them directly, or by including a project that already has metaclasses. This example uses the
wines project, which includes a Wine template that supplies metaclass structure.

To change the metaclass of all existing subclasses of a given class:

1. Inthe Class Relationship Pane, find the class whose sublcasses you want to change.

r@ Classes r@:ﬂ Slots ﬂ:ﬂ] Forms r@ Insta

Relationship|Superclas. v | V| C| &| % |{

(T THING A
@ (C) :SYSTEM-CLASS A
@Winew
&= (C)Wine region A
o @Cunsumablething
@'@and
@ (Tl Drink
@ (C)wine
@ (T White wine
& () Red wine
&= (C) Rosé wine
@'@Desser’[wine
(C) Soft drink
@Meal COUrse

@Wine fqrape

2. Click the right mouse button and select "Change metaclass of subclasses.”



C Create subclass
Create subclass using metaclass...
* Delete selected class

Change metaclass...

Change metaclass of subclasses

Hide class
Expand
Collapse
3. A dialog box pops up for verification. Click OK to continue.
i X

Change metaclass of all subclasses of White Burgundy to Wine template

" OK ¥ Cancel

4. The changeis made and all subordinate classes now have the metaclass of the selected class.

Next: The Classes & Instances Tab
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2 The Classes & Instances Tab

The Classes & Instancestab is an optional tab that combines the functionality of the Classes Tab and the Instances Tab into a single window. In
this window, you may view, create, and edit classes and instances.

To display the Classes & Instances tab, use the Configure Project dialog box.




S newspaper Protégé-2000
Project Edit Window Help

O =@ B %

[C:%YProgram Filez\Protege-Z2000\examplez\newspaperinewspaper.pprj

5[] siots

r@ljlj Classes

Relationship | Superc... v | V| C | ar

X

(S0 THING A
@ (C):3vSTEM-CLASS A
@ (C) Author A
@ (C) Content A
@= (C) Layout_info A
() Likrary (13
@Newspaper )]
@Drganizatinn (17
o @F‘ersnn
@ (C) Employes &
(C) columnistM
(C) Editor™  (4)
(CiReporter™ (3
@Ealespersnn Ny

Superclasses +

(C) Author &
(C) Employee &

L
I

= 1l Forms | <13 Instances | @k Queries | (/I Classes & Instances

Class : (S Editor c]x
() EditorM Name Documentation
| |Editar Editors are respan
i|Direct Instances | /| C| & | % |: content of sections
[T ChiefHoncho :| Role
KT Mr. Science :
KT> Ms Gardiner Concrete
“kI» Sports Mut :
: :| Template Slots
: MHame | Type ]
§§ Sl responsible_for Instance  multip
§§ sectinns Instance  multig
: S| byname String single
§§ @current_inh_title String singls
: 'S salary Float singlg
: 'S] date_hired String single
§§ nther_infnrmatinn String singls
: S| name String single
g@ @phnne_numher String single
M | |f:f:f:f:E:f:f:f:f:E:f:f:f:f:E:f:f:f:f:E:f:f:f:E:E:E:E:E:E:E:f:f:f:f:f | F




Ermployee

The Classes & Instances tab includes the following components:

1. A Class Relationship panein the upper left, which shows the class hierarchy and allows you to create, delete, and edit classes. Note that
this pane has all the class buttons and drop-down menu functionality that is available in the Class Relationship Pane at the Classes Tab

2. A Superclasses pane in the lower left which allows you to perform superclass operations. See the Superclasses Pane for more
information.

3. A Class bar, which indicates the currently selected class.

4. A Direct Instances pane, which provides all the functionality of the Instances Pane, allowing you to create and delete instances.

5. A Form Pane on the right, which displays the information for the current selection. When a single class is selected, the Form pane
contains the Class Form for the selected class. When a single instance is selected, the Form pane contains the Instances Form for the

selected instance.

For information about the Classes tab user interface and accomplishing class-related tasks, see the Classes Table of Contents. For information
about the Instances tab user interface and accomplishing instances-related tasks, see the Instances Table of Contents.

Next: Slots Table of Contents
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. The Slots Tab

The Slots tab provides a single window in which you may view, create, and edit slots. Although slots are often thought of as being attached to a class, they can be defined
and manipulated independently, and can exist without any relationship to classes.

An example of the Slots tab is shown below. The window consists of three panes:

1. The Slots pane in the upper left shows all the slots in the project and allows you to edit existing slots, create new slots, view back-references for slots, and delete slots.
For more information, see the Sot Buttons.

2. The Classes Pane at the Slots Tab in the lower left shows the all the classes that have the slot attached. Thisis aview-only window. To view or manipulate classes,
use the Classes Tab. As mentioned above, a slot can exist without being attached to any class.

Note: If you cannot see the Classes Pane, your window may be too small. Y ou can see the pane by enlarging your window or by dragging the slider bar at the bottom
of the Slot Menu. See Working With a Small Window for more information.

3. When asingle slot is selected, the Edit pane on the right contains the Slot Form for the selected slot. The Slot Form allows you to: name the slot, choose its cardinality
and value type, define constraints, defaults, and maximum and minimum values, as well as provide a brief description. The Slot Form can be displayed as a separate

window by clicking the View V got button in the Slots Pane. The Slot Form can also be accessed from the Templates Slots pane in the Classes Tab.
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For information about the Slots Tab user interface and about accomplishing specific tasks, see the Slots Table of Contents.
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. The Slot Buttons

The Slot buttons, VCa - , located at the top right of the Slot pane in the Slots Tab, allow you to view
and edit, create, or add, or remove a slot for the current class.

Slots VI C| & X!
ad_name B
adverizements
Article_Type
aticles
author slot Buttons
hilling_chart

hilling_charts

byname

connectors

contact_person

plea]len jenenea]jcaficn]ienwalc

The buttons have the following actions:

V(iew) button: Click this button to open the Slot Form for the highlighted slot. Y ou can

v also view aslot by double-clicking it in the Slot Pane. See Viewing a Slot.
C C(reate) button: Click this button to create a new slot. See Creating a Slot.
& Back-references button: Click this button to view all the objects that reference the

highlighted slot. See Viewing Back-References.

Remove button: Click this button to delete the highlighted slot from the project. See
Deleting a Slot.

Y ou can also view, create, and edit slots from the Template Slots pane. See the Template Slot Buttons
for more information.

Next: The Slot Menu

Slots Table of Contents
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. The Slot Menu

Whenever you have a slot selected in the Slot Form, you can access the cascading slot menu by clicking
the right mouse button. This menu alows you to perform a number of dot-related tasks.

To access the slot menu:

1. Select adlot in the Slot Form.
2. Click the right mouse button. The cascading slot menu is displayed.
C Create slot
C Create subslot

* Delete selected slots

Expand

Collapse
3. Make your selection and click the left mouse button.

The class menu allows you to perform the following tasks. Not all tasks are available at all times; tasks
that cannot be performed are greyed.

. C Createdot: Creates anew dot. This operation isidentical to clicking the Create C slot
button. See Creating a slot for more information.

. C Create subdot: Creates a subslot subordinate to the hi ghlighted slot. See Creating a Subslot
for more information.

. Create subsot using slot metaclass...: (Note that metaclasses are an advanced feature; you
should have a good understanding of Protégé before you use metaclasses.) If you have added slot
metaclasses to your project, allows you to create a new subslot using a slot metaclass as a
template.

. # Delete selected dlots: Deletes the highlighted class and all of its subclasses, removing it from
the current project. This operation isidentical to the Delete . class button. See Deleting a Class
for more information.

. Change dot metaclass. (Note that metaclasses are an advanced feature; you should have a good
understanding of Protégé before you use metaclasses.) Changes the slot metaclass of the
highlighted slot. See Changing the Metaslot of a Slot for more information.

. Change dot metaclass of subsots: (Note that metaclasses are an advanced feature; you should
have a good understanding of Protégé before you use metaclasses.) Changes the metaslot of all
subordinate slots to the metasliot of the highlighted slot.

. Expand: Shows al dots subordinate to the highlighted slot. Thisis amulti-level display
operation that is more extensive than clicking the @ icon, which only shows the next level of
direct subslots.

. Collapse: Hides al dots subordinate to the highlighted slot. Thisisamulti-level display

operation that is more extensive than clicking the ? icon to the left of the class.
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b The Slot Form

The Slot Form can be used to define and edit the attributes of a slot. The Slot Form for the selected slot is
displayed in the Slot Edit Pane at the right of the Slots Tab. The Slot Form can also be displayed as afree-
standing window as follows:

. When you highlight aslot in the Slots Tab and then click the View V dot button.

. When you create anew slot for a highlighted class by clicking the Create C buttonin the Template
Slots pane of the Classes tab.

. When you highlight aslot in the Template Slots pane and then click the Top-Level View ¥ or the
Class-Level View ¥: Template Slot button.

In the example below, the slot ur gent for the class Article was double-clicked in the Template Slots pane.

The slot form displays a Boolean Type, with Single Cardinality, and a text documentation pane of the
urgent slot.

E urgent =] E3

lc[x]
Mame Documentation Template ValuesV | T || + | —
urgent Urgent content is usually news, | = |
advertisements, or opinions &
Value Type (editorials that comment on
recent events are a principle ||
Boolean ¥ | |example ofthe latter). If content |
Additional pane appears Cardinality Default ViC]+] -
when Valie Tpe is [_] required at least false
Class, Instance, or Syvmbol )
[ multiple at most, 1
Minimum Maximum Inverse Slot WV(C| +| —

A slot can be used for more than one class. Each slot has atop-level (system) description; the system
description can be specialized for a specific class. The scope of your edits depends on how you access the
Slot Form. See Viewing a Slot for more information:

. When you access the Slot Form viathe Slots Tab or viathe Top-Level View ¥ putton in the
Template Slots pane of the Classes tab, you can view and edit the top-level description; these
modifications affect the slot for any class where it occurs.

. When you access the Slot Form viathe Class-Level View : button in the Template Slots pane of the
Classes tab, you can view and edit the slot properties for the currently highlighted class. Class-level

modifications only affect the slot at the current class and its subclasses. Thistype of editing is called
overriding.




The Slot Form displays the following information for aslot:

The Note Icons, which allow you to add notes.

The Name of the slot.

The Vaue Type of the dot.

The Cardinality of the slot.

(optional) The Minimum and Maximum values for the slot. These fields are only relevant to certain

slot types.
(optional) Any Documentation that has been entered for the slot.

(optional) Any Inverse Slots for the dlot.
(optional) Any Template Values that have been defined for the dlot.
(optional) Any Defaults that have been defined for the dlot.

IUEENCINE -
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For certain value types, an additional pane appears below the Value Type pane:

1. For type Class, the Allowed Parents pane appears.
2. For type Instance, the Allowed Classes pane appears.
3. For type Symboal, the Allowed Symbols pane appears.

Note Icons

The noteicons, € *, at the upper right of the form allow you to add and remove yellow sticky notes to your
class. The note is aways displayed along with the form. For information on how to add notesto any frame
(class, instance, or slot), see Working with Notes.

Slot Name

Y ou can edit the slot name directly in the Name field. Slot names are case-sensitive. A recommended
convention is to make slot names lowercase, and with words separated with an underscore ().

Value Type

The Type of the slot determines the kind of values that the slot may hold. The available types are
summarized in the following table:

Type Description Examples
Any Any of the types below (logical Union)
|Boolean  |Logical Vaue True, False
Class Class in the knowledge base Organization
|Float [Number with a decimal point 1.0, 3.4€10, -0.3e-3
Instance  |Instance of aclassin the knowledge base instance_00010
Integer \Whole number 1,2,-4
String String of aphanumeric characters, possibly including spaces  |'John Doe"
Symbol  |List of values, which may not include spaces red, blue and green

For afull description of the types, see The Value Type Menu.




Cardinality

The Cardinality field allows you to specify the number of values allowed or required for the slot. The
default configuration alows the slot to have at most one value, that is, it can have one value or no value.

Cardinality
(] required at least
[_| multiple at most, 1

Y ou can change the default by entering a positive whole number in the at least and/or at most options, or by
selecting the multiple option with no at most value.

. required/at least setsthe minimum number of values for the slot. To use this, enter a positive whole
number in the at least entry bar. Most common isto set at least equal to one, which requires avalue
for the slot. For example, a setting of at least equal to 1 and at most equal to 1 means that the slot
must have exactly one value. If you enter avalue for at least, required is automatically selected. If
you set at least greater than one, multipleis automatically selected.

. multiple/at most means that the slot can contain multiple values, but that there is alimit to the
number of values. If you set at most greater than one, multiple is automatically selected.

. multiple with no at most value indicates that the value of a slot may contain any number of items.
(For example, the slot keywor dsin the class Article allows multiple values. This means an instance
of Article can have more than one keyword.) multiple is stored as a list, and duplicate values are
allowed, athough their use is uncommon.

Minimum (optional)
Thisfield is applicable only to slots of type I nteger or Float.

Minimum allows you to specify a minimum value for your slot. When an instance is created for a class with
this slot, the value of the slot must be greater than or equal to the minimum. For example, a minimum of
zero means instances cannot have negative values. Together, Minimum and M aximum can be used to
define an allowable range.

When present, the Minimum value is displayed in the last column of the Template Slots pane.

Maximum (optional)

Thisfield is applicable only to slots of type I nteger or Float.

Maximum allows you to specify a maximum value for your slot. When an instance is created for a class
with this dot, the value of the slot must be less than or equal to the maximum. Together, Minimum and

Maximum can be used to define an allowable range.

When present, the Maximum value is displayed in the last column of the Template Slots pane.

Documentation (optional)



The Documentation field allows you to enter atext description of the slot. Filling in thisfield is optional
but is recommended to make maintaining the knowledge base easier.

See The Slot Buttons and The Template Slot Buttons for the operations you can perform on slots.

Inverse Slot (optional)

Only available for dots of type Class or Instance. Allows you to create a reciprocal relationship between two
dots. If thisrelationship is set up correctly, assigning avalue (i.e., a specific class or instance) to the slot for
one instance automatically assigns the instance as a value to the appropriate inverse slot. For example, the
"direct superclass/direct subclass’ relationship is actually an inverse slot relationship. See

Inverse slots are designated by an Inverse ™ icon to the right of the slot.

Template Values (optional)

Allows you to specify the value(s) for aslot at the classlevel. Thisvaueisfilled in for al classes and
instances that use or inherit the slot. A template value is arequired value; it can not be changed or
overridden at the instance level. For avalue that can be overridden, use Defaults instead.

The number of Template Values should not exceed the at most value for the Car dinality of the slot.

When present, any Template Values are displayed in the Other Facets column of the Template Slots panein
the Classes tab. They also appear automatically in the slot value field of the Class Form or Instance Form of
any class or instance created with that slot.

Defaults (optional)

Allows you to specify the default value(s) for aslot. When an instance is created for a class that has a slot
with a defined default, the default value is automatically entered as the value of the slot. The default value
can then be changed or overwritten.

The number of Defaults should not exceed the at most value for the Cardinality of the slot.

When present, any Defaults are displayed in the Other Facets column of the Template Slots panein the
Classestab. They also appear automatically in the appropriate slot value field of any instance created with
that default.

Viewing Several Slots

To view the information for several dots at once, select the slots at the Slots Tab and click the View v sot
button to open the Slot Form for each class. To highlight multiple slots, hold down the Ctrl key while
clicking each slot. To highlight arange of dots, click thefirst slot, then hold down the Shift key and click
the last dlot in the range. Y ou can aso view multiple slots using the Top-Level View ¥ or Class-Level
View M- template slots buttons in the Template Slots pane.

Opening a new slot form does not close the previous form. This allows you to compare the attributes for two



or more slots. Edits can be made directly in any open form.

If you have multiple forms open, you can manage them as follows:

. Cascade multiple forms by clicking the Cascade % button below the main menu bar, or by selecting
Cascade Windows from the Windows menu..

. Close dl open forms by clicking the CloseAllWindows 7% button below the main menu bar, or by
selecting Close All Windows from the Windows menu.

Next: The Vaue Type Menu
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The Value Type Menu

The Value Type menu in the Slot Form allows you to select the slot type, which determines the kind of

values that the slot may hold. When a value type of Class, Instance, or Symbol is selected, an additional
pane appears below the Value Type menu.

Yalue Type

String -
Any

EBoolean

Class

Float

Instance

Integer

String

Sytnbol

When you are creating instances for a slot, the slot type aso determines how the slot is displayed in the
Instances Form. See the Standard Widgets for more information about instances and type.

Any

A value type of Any means the slot can take any one of the other values: Boolean, Class, Float,
Instance, I nteger, String, or Symbol. If aclassinheritsadlot of type Any, then the slot may be
modified by restricting it to a specific one of the other types. Thisisthe only case where the actual value
type of an inherited slot can be changed.

Any alowsyou to create a generic slot for ahigh-level class and then determine the actual value type at
alower level. For example, suppose you are modeling ataxonomy for all the vertebratesin an
ecosystem, with specific species as the instances. Y ou could create the slot Diet at the Vertebrate class
level. Then for the subclass Car nivor e, you could restrict the Diet slot to type I nstance, so that you
could select specific species aready in your taxonomy as the diet. On the other hand, for the subclass
Herbivore, you could restrict the Diet slot to type Symbol and list possible food plants by name.

A classwith adlot of type Any cannot have instances.

Boolean

A Boolean dlot can holds alogical Boolean value, that is, avalue that is either true or false. An instance
of aclass with aBoolean dlot displays the slot as a checkbox. For example, the Personals Ad class
contains the Boolean slot Urgent; the Silly instance of Personals Ad is not Urgent, while the M 137
instanceis:



| Urgent not Urgent
[¥| Urgent  Urgent

Class

A dlot of type Class has classes as values. More specifically, when Class is selected as the value type,
the Allowed Par ents pane is displayed. A dlot or an instance then takes one of these classes or any of
their subclasses as the value(s) of the dlot.

Yalue Type

Class -

Allowed Parents + | -

@Drugs

For example, suppose you have created a knowledge base which includes, among other information:

. the superclass Drugs, which contains prescription drugs as classes
. the concrete class Patients, which has instances which are patients

Y ou can create the slot medicationsin the class Patients and make it of type Class, with Drugs as the
Allowed Parents. Then when a user creates an instance, they can choose the medications from the list of
prescription drugs that appear as subclasses of Drugs.

The Allowed Parents Pane

Buttons at the top of the Allowed Par ents pane let you add and remove classes from the list of allowed
parents for a slot of type Class.

To add alowed parents for adlot of type Class.

1. Click theAdd ¥ button at the top of the Allowed Parents pane. A Select Classes window
shows the list of classes in your knowledge base, in the usual subclass hierarchy.

2. Select one or more classes. To highlight multiple classes, hold down the Ctrl key while clicking
each class. To highlight arange of classes, click the first class, then hold down the Shift key and
click the last classin the range.

3. Click OK.

To remove a superclass from the list of allowed parents for adlot of type Class:

1. Select the classes to remove. To highlight multiple classes, hold down the Ctrl key while clicking
each class. To highlight arange of classes, click the first class, then hold down the Shift key and



click the last classin the range.
2. Click the Remove ~ button at the top of the Allowed Par ents pane.

Float

A dlot of type Float has numbers as values; these numbers may include a decimal point. Values of type
Float are stored on your system as floating point values, and are only as accurate as your system.

When entering aFloat value for an instance, you can use decimal point or exponential representation.
Y ou can enter positive and negative values. For example:

Representation Description

1234.56 Standard decimal notation.

1.23456E3 Exponential notation, shorthand for 1.23456 - 103. Represents 1234.56
-1234.56 Negative number.

Exponential notation with a negative exponent, shorthand for 1.23456 -

1.23456E-3 10-3. Represents 0.00123456.

For convenience in typing, users can enter alower case e instead of an uppercase E.

For dots of type Float, you can also enter aMinimum and/or Maximum value. See The Slot Form for
more information.

Instance

A dlot of type I nstance has instances as values. More specifically, when I nstance is selected as the value
type, the Allowed Classes paneis displayed. An instance of the class with this slot then takes instances
of the allowed classes or their subclasses as the value(s) of the slot.

rezponsible_for at class Editor

Yalue Type

Instance -

Allowed Classes +| =
(C)Employee A

In the Newspaper example, the slot responsible _for in the class Editor takes instances of the class
Employee as values. The instance Chief_Honcho is responsible for three instances which are descended
from Employee: Mr. Science, Sports Nut, and Ms Gardiner.



KL Chief Honcho |

Responsible For MIC) +| =

hr. Science
Sports Mut
Ms Gardiner

The Allowed Classes Pane

Buttons at the top right of the Allowed Classes pane let you add and remove classes from the list of
allowed classes for adlot of type I nstance.

To add alowed classes for adlot of type Instance:

1. Click theAdd ¥ button at the top of the Allowed Classes pane. A Select | nstances window
shows the list of classes in your knowledge base, in the usual subclass hierarchy.

2. Select one or more classes. To highlight multiple classes, hold down the Ctrl key while clicking
each class. To highlight arange of classes, click the first class, then hold down the Shift key and
click the last classin the range.

3. Click OK.

To remove aclass from the list of allowed classes for aslot of type I nstance:

1. Select the classesto remove. To highlight multiple classes, hold down the Ctrl key while clicking
each class. To highlight arange of classes, click the first class, then hold down the Shift key and
click thelast classin the range.

2. Click the Remove ~ button at the top of the Allowed Classes pane.

Integer

A dot of type Integer has numbers as values for an instance; these numbers cannot include a decimal
point. Values of type I nteger are stored on your system asinteger values. Y ou can enter positive and
negative values.

For dots of type Integer, you can also enter aMinimum and/or Maximum value. See The Slot Form
for more information.

String

A dlot of type String has text strings as values. Y ou can enter ASCII characters for an instance,
including upper and lowercase letters, numbers, the basic symbols on the keyboard, such as!, _, and %.
String values can also include spaces.



The Symbol Value Type

A dlot of type Symbol allows you to create a pre-set list of strings; an instance of a class chooses from
among these strings. More specifically, when Symbol is selected as the value type, the Allowed Values
paneis displayed. An instance then takes string(s) from among the allowed values as the valug(s) of the
dot.

weekday at class Prototype_Mewspaper

Yalue Type
Syimhbaol -

Allowed Values VIC| -

sunday |~ |
tonday i
Tuesday _

ednesday |
Thursday x

For example, the weekday dlot at the class Prototype Newspaper allows you to choose from among the
seven days of the week: Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, and
Sunday. Then an instance has a pop-up menu that allows a user to choose one of the symbol values for
the slot:

Weekday

Fricay -

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

The Allowed Values Pane

Buttons at the top right of the Allowed Values pane let you add, edit, and remove values from the list of
allowed values for aglot of type Symbol.

To add avalueto the list of available valuesfor adot:

1. Click the Create C button at the top of the Allowed Values pane.
2. Typethe string you want in the Create Symbol window. Y ou can enter ASCII characters,

including upper and lowercase letters, numbers, and other common characters, such as!, _, and
%.



3. Click OK.

To edit a pre-existing value:

1. Click the View ¥ button at the top of the Allowed Values pane.
2. Edit the string in the Edit Symbol window.
3. Click OK.

To remove avaue from the list of values;

1. Select the valuesto remove. To highlight multiple values, hold down the Ctrl key while clicking
each value. To highlight arange of values, click the first value, then hold down the Shift key and
click the last value in the range.

2. Click the Remove ~ button at the top of the Allowed Values pane.

Next: Creating a Slot
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Creating a New Slot

There are three ways to create adlot:

1. By clicking the Create C Slot button in the Slot pane of the Slots Tab. This creates aslot, but does
not assign it to any class. The slot can later be added to one or more classes.
2. By right clicking the mouse button in the Slot pane of the Slots Tab and selecting Create slot from
the Slot menu. Thisisidentical to the previous operation.
C Create slot
C Create subslot

* Delete selected slots

Expand
Collapse

3. By selecting aclassin the Classes tab and then clicking the Create C Template Slot button in the
Template Slots pane. This creates aslot and attaches it to the selected class.

In either case, clicking the Create C putton will create anew slot and display the Slot Form, which you can
use to define the properties of the slot:

E newspaper_S5L0OT_00001 at class Library _ (O] x|

Hame Constraints VIC| +| = Documentation

newspaper_SLOT_0000M

Cardinality

Single -

Value Type Defaults VIC| -

Siring -

Minimum Maximum

Once a slot has been created, you can define and edit its properties as described in Editing Slot Properties.
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Viewing a Slot

You can view and edit aslot at two levels:

. View/edit the top-level properties of aslot. This changes the slot everywhere it appears, including the

Slots Tab and all the classes that reference the slot.
. View/override the slot at aclass. This creates overrides that appear at the class and any subclasses.

The slot remains unchanged at the Slots Tab, any superclasses, and any unrelated classes. A slot with

overrides is shown with an @ override icon in the Template Slots pane.

In either case, you can edit the properties of the slot directly in the Slot Form. See Editing Slot Properties for

more information. Any changes you enter into the Slot Form take effect immediately. To make the changes
permanent, save the project by selecting Save from the Proj ect menu.

E newspaper_S5L0OT_00001 at class Library

ISI=] E3

Hame Constraints W C| +| —| Documentation
newspaper_SLOT_0000
Cardinality
Single
Value Type Defaults VIC| -
String
Minimum Maximum
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Editing Slot Properties

Y ou can edit the properties of anewly created or existing slot using the Slot Form.

Slot Name

To change the name of adot, edit the text in the Name field. Slot names are case sensitive. To distinguish
slot names from class names, a recommended convention isto make slot names lowercase.

Cardinality

To change whether or not a slot can be composed of more than one item, select a different options for the
Cardinality. The default configuration allows the slot to have at most one value, that is, it can have one
value or no vaue.

Cardinality
[ required at least
[ multiple at most| 1

Y ou can change the default by entering a positive whole number in the at least and/or at most options, or
by selecting the multiple option with no at most value.

. Torequire aminimum number of values for the slot, enter a positive whole number in the at least
entry bar. Setting at least equal to one requires avalue for the slot. Setting at least equal to 1 and at
most equal to 1 means that the slot must have exactly one value. If you enter avalue for at least,
required isautomatically selected. If you set at least greater than one, multiple is automatically
selected.

. Toalow the dot to have multiple values, select multiple.

. Toalow the slot to have multiple values, but to limit the number of values allowed, enter the
maximum number of valuesin the at most entry var. If you set at most greater than one, multipleis
automatically selected.

NOTE: If you are editing the slot for a specific class, and the ot isinherited, you cannot change the
cardinality from single to multiple. The at least field must be greater than or equal to any inherited at least.
The at most field must be less than or equal to any inherited at most.

Value Type

To change the value type of the slot, select a different type from the Value Type menu. The available types
are summarized in the following table:

Type Description Examples

Any Any of the types below (logical Union)

Boolean  |Logical Vaue True, False




Class Class in the knowledge base Organization

{Float INumber with adecimal point 1.0, 3.4e10, -0.3e-3
|I nstance  |Instance of aclassin the knowledge base instance_00010
finteger  |Whole number 1,2,-4

String |List of alphanumeric characters, possibly including spaces "John Doe"

Symbol |Enumerated list of values, which may not include spaces fred, blue and green

NOTE: If you are editing the slot from a specific class, and the slot isinherited, the following restrictions
apply:

. For aninherited slot of type Any, you can select any one of the other types.

. For aninherited slot of a value type other than Any, you cannot change the type of the dlot.
However, for dots of type Class, I nstance, or Symbol, you can change the choices in the associated
Allowed menu.

When avalue type of Class, Instance, or Symbol is selected, an additional pane appears below the Value
Type menu, asfollows:

Value Type Associated Pane
Class The Allowed Parents pane. See Allowed Parents in the Value Type menu for

information on how to add and remove allowed parents.
The Allowed Classes pane. See Allowed Classesin the Vaue Type menu for

I nstance
information on how to add and remove allowed classes.
Symbol The Allowed Values pane. See Allowed Valuesin the Value Type menu for

information on how to add and remove allowed values.

For more information, see The Value Type Menu.

Defaults (optional)

Allows you to specify the default value(s) for aslot. When an instance is created for a class that has a slot
with a defined default, the default value is automatically entered as the value of the slot. The default value
can then be changed or overwritten.

For aslot with Single cardinality, Defaults must be a single value or no value; for aslot with Multiple
cardinality, Defaults can be more than one item.

When present, any Defaults are displayed in the second-to-last column of the Template Slots panein the
Classes tab.

Minimum (optional)

For adlot of type Integer or Float, you can change the minimum value by typing the new value in the
Minimum field. If you are editing the slot for a specific class, and the slot isinherited, the new minimum
value must be greater than or equal to the inherited minimum.

Maximum (optional)



For adlot of type Integer or Float, you can change the maximum value by typing the new value in the
Maximum field. If you are editing the slot for a specific class, and the dot isinherited, the new maximum
value must be less than or equal to the inherited maximum.

Documentation (optional)

Y ou can change the text description of the slot directly in the documentation field.

Next: Editing a Top-Level Slot
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Editing a Top-Level Slot

Y ou can edit the top-level properties of aslot directly from the Slots Tab or by using the top-level View

¥ button at the Template Slots pane. Editi ng at the top-level changes the definition of the slot. The
changes appear everywhere the slot occurs, including the Slots Tab and all the classes that reference the
sot.

To edit the top-level properties of aslot from the Slots Tab:

1. Select the slot you wish to edit in the Slot pane of the Slots Tab.
2. Click the View ¥ dlot button. This opens the Slot Form for the selected dlot.

To edit the top-level properties of a ot from the Template Slots panein the Classes Tab:

1. Sdlect aclassin the Class Relationship pane in the Classes tab.
2. Select the dlot you wish to edit in the Template Slots pane.

3. Click the View Top-Level Sot ¥ Template Slot button at the upper right of the template
Template Slots pane or double-click the slot and make sure View top-level slot is selected in the

Select Slot View dialog box, then click OK.
This opens the Slot Form for the selected slot. Note that there may be restrictions on the edits that

can be performed on an inherited slot.

Y ou can aso override the slot properties at a class and all of its subclasses without changing the top-
level dot. See Overriding Slot Properties at a Class for more information.

Next: Overriding Slot Properties at a Class
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Overriding Slot Properties at a Class

Y ou can override slot properties by editing the slot at the class level only. This creates overrides that
appear at the selected class and its subclasses. The slot remains unchanged at the Slots Tab, any

o

superclasses, and any unrelated classes. A slot with overridesis shown with an = overrideicon in the

Template Slots pane.

Overriding aslot at the class level alows you to be more restrictive about the slot facets relative to that
class. For example, the slot employee list isadlot of type Instance that takes the value Employee at the
top level. By default, whenever you attach this slot to a class, it will range over the instances of
Employee. Suppose, however, that for this class, you want to restrict the possible employees to
salespeople. By overriding the slot, you can restrict the value range to the Salesper son subclass of
Employee for the current class and its subclasses, without affecting the slot value range for any other
class.

Similarly, suppose you had a class of articles which appeared only on work days, not Saturday or
Sunday. Y ou override the slot weekday at that class to remove Saturday and Sunday from the Symbol
list for that class only, restricting the possibilities to working days. Once again, the top-level ot and its
range at other classes will remain unchanged.

When you override adlot at aclass, you can edit ot facets in the same way as you can at the top level.
However, you cannot change the name of a slot with overrides. It must still inherit the name of the top-
level slot.

Note: Currently, when you override a slot, Protégé does not enforce the restrictive property. That is, you
could theoretically expand or change the facets of adot, rather than restricting them. However, it is not
recommended that you do this, both because it is not good practice and because Protégé may enforce
restriction in the future.

To edit the slot properties for a specific class:

1. Select aclassin the Class Relationship pane in the Classes tab.
2. Select the dlot you wish to edit in the Template Slots pane.

3. Click the View Slot at Class ¥: Slot button at the upper right of the Template Slots pane or

double-click the slot and make sure View dot at classis selected in the Select Slot View dialog
box, then click OK. This opensthe Slot Form for the selected slot. See Editing Slot Properties for

more information.

A dot that has been edited at a classis shown with an override o icon in the Template Slots pane.

Of course, you can also edit the properties of adlot directly, instead of just overriding them at a class.
See Editing a Top-Level Slot for more information.

Next: Removing a Slot From a Class
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Removing a Slot From a Class

Y ou can remove a slot from a class without deleting it from the knowledge base. To do this:

1. Inthe Class Relationship pane, select the class which has the slot you want to remove. The slots
for the class will be displayed in the Template Slots pane. Note that the slot must be a direct slot

for the class; you may not remove an inherited slot.
2. Highlight the slot you wish to remove in the Template Slots pane.

3. Click theRemove ~ Template Slot button. The slot no longer appears among the slots for the
class. The dot is also removed from any subclasses of the class.

To remove several dots at once:

1. Inthe Class Relationship pane, select the class which has the slot you want to remove.
2. Highlight the slots you wish to remove in the Template Slots pane. To highlight multiple slots,

hold down the Ctrl key while clicking each slot. To highlight arange of dots, click thefirst slot,
then hold down the Shift key and click the last slot in the range.

3. ClicktheRemove ~ Template Slot button. The slots no longer appear among the slots for the
class. The dots are also removed from any subclasses of the class.

Removing a slot cannot be undone. However, if you close Protégé-2000 without saving changes, you
will revert to the last saved version. If you have made extensive changes to your project during the
current session, you may wish to save before deleting slots. To do this, select Save from the Proj ect
menu.

Y ou can aso delete a slot from the entire knowledge base using the Slots tab. See Deleting a Slot for
more information.

Next: Deleting a Slot

Slots Table of Contents




Deleting a Slot From the Project

Y ou can delete aslot so that it isno longer part of the knowledge base. To do this:

1. Inthe Sots Tab, highlight the slot which you want to remove.
2. Click the Delete % dot button or click the right mouse button and select Delete selected slots
from the Slot menu.
C Create slot
C Create subslot

> Delete selected slots

Expand

Collapse
The slot no longer appearsin the list of slots. The slot is also deleted from any classes where it
appears.

To remove several dlots at once:

1. Inthe Slots Tab, highlight the slots you wish to remove. To highlight multiple slots, hold down

the Ctrl key while clicking each dlot. To highlight arange of dots, click the first slot, then hold
down the Shift key and click the last slot in the range.

2. Click the Delete % ot button or click the right mouse button and select Delete selected dlots
from the Slot menu. The slots no longer appear in the list of slots and are deleted from any classes
where they appear.

Deleting a slot cannot be undone. However, if you close Protége-2000 without saving changes, you will
revert to the last saved version. If you have made extensive changes to your project during the current
session, you may wish to save before deleting slots. To do this, select Save from the Project menu.

Y ou can aso remove a slot from a specific class where it appears without deleting it from the project.
See Removing a Slot for more information.
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Adding an Existing Slot to a Class

Once a dlot has been created, you can attach it to one or more classes. For example, the name slot
appears both at Organization and Per son.

To choose a pre-existing slot to add to your class:

1. Make surethe correct classis highlighted in the Class Relationship pane.

2. ClicktheAdd ¥ button at the top right of the pane. The Select Slots form displays all the slots
you can add to the class.

3. Highlight the slot you wish to add to your class.

4. Click OK.

The new dlot is added to the Template Slots pane. It isadirectly attached slot and is displayed with a

bl ue@ icon. You do not need to name the slot or define its facets. However, if you wish to edit override

the slot, you may double-click it or click the top-level View ¥ or the class-level View ¥- button to
display the Slot Form. See Viewing a Slot and Editing Slot Properties for more information.

Next: Clearing Overrides From a Slot
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Clearing Overrides From a Slot

Y ou can remove any class-level overrides from a slot using the Clear Slot Overrides ® Template Slot
button in the Template Slots pane.

Note: Recall that aslot that has been edited at a class is shown with an override © icon. Class-level
modifications only affect the slot at the current class and its subclasses. The top-level properties of the
slot remain unchanged.

To remove the slot overrides at aclass:

1. Select aclassin the Class Relationship panein the Classes tab.
2. Select the slot whose overrides you wish to remove in the Template Slots pane. Overrides are

indicated by the override “jicon.
3. Click the Clear Slot Overrides ® Template Slot button at the upper right of the Template Slots

pane. The overrides will be cleared from the slot at this class and all of its subclasses. The slot
will now match the top-level definition. Any overrides created at an unrelated class will still exist.

Next: Understanding Inverse Slots

Slots Table of Contents




Understanding Inverse Slots

The Inverse Slot widget in the The Slot Form allows you to create a reciprocal relationships between

two slots, so that asone slot isfilled in at one instance, itsinverse ot is automatically filled in at
another instance, according to the relationship you specified.

This section gives an overview of how to analyze a project and design inverse dots. For information on
how to use the user interface, see Creating an Inverse Slot Relationship.

For example, suppose you want to keep track of which editor(s) edit which section(s). Thereis aready a
dlot sections at the class Editor which takes as values instances in the class Section. Y ou could create an
inverse slot editor at the class Section which takes as values instances in the class Editor. Now, at the
instance Mr. Science you assign the value Science to the slot sections. Then, at the instance Science,
Mr. Science automatically appears as avalue for the slot editor.

This section considers the most common relationship, an inverse slot relationship between two
instances.

To design and create inverse slots:

1. First identify the inverse relationship.

2. Second, analyze the Protégé components of the relationship.

3. Finally create or assign the slots to the appropriate classes and create the inverse slot relationship
between them.

Identify the Relationship

Thisisareciprocal relationship that always occurs: for example, if Mr. Science edits the Science section,
the Science section is edited by Mr. Science. Different types of inverse relationships are possible. Take
the following criteriainto consideration:

1. You canrestrict the relationship to a one-to-one correspondence OR you can allow one or both of
the dlots to have multiple values. For example, Chief Honcho edits a number of sections.

2. Therelationship can be between instances in different classes OR instances in the same class. For
example, likesand is_liked_by would be arelationship where the slot and itsinverse slot are both
attached to Per son.

3. A dlot can beitsown inverse. shares_an_ office_with would be a candidate for an inverse
relationship where the inverse slot was identical with the original slot. Thisis a stronger tie than
simply having instances in the same class.

4. The relationship must be reciprocal.

Analyze the Relationship in Protége

Once you have identified the relationship in your ontology, you need to analyze it in terms of your
Protégé project. For an inverse slot relationship between Instance slots, determine the following:



. What Protégé class(es) do you want for the first set of instances? Make sure to choose a class or
classes that are appropriate for the project. It is most important to choose a class list that is not too
small; that is, you need to select alist of classes such that every possible instance isin one of
those classes. At the sametime, for simplicity you want the classlist to be focused on the
instances and not be too broad.

For example, in the newspaper project, one of the reporters, Larry Tennis-Nut, is an eager beaver
and sometimes edits the Sports section. It would make sense to expand the list of classesto
Editor and Reporter. However, no salesmen or columnists are allowed to edit a section.
Therefore, while it would be possible to smply use the class Employee, it is cleaner not to.

Call thisfirst list of classes Class List_A. It may well be asingle class.

. |If the second set of instancesis different from the first, perform the same analysis for the second
set of instances. Here, we will restrict ourselves to instances in the class Section.

Call this second list of classes Class List_B. It may well be asingle class. It might also be
identical to Class List_A.

Based on thisinformation, here is what you need to do in your Protégé project:

=

Create adot of type Instance which takes valuesin Class List_A. Well call thisoriginal_slot.

2. Create another dot of type Instance which takesvaluesin Class _List_B. Well call this
inverse slot.
If the information isimportant in your ontology, it islikely that one or both of these dlots already
exist in the project.

3. Assign your Protégé slots to the appropriate classes. First, assign original_slot to every classin

Class List_B.

Recall that the target values of original_slot arein Class List_A. Assigning the slot to

Class List_ B iswhat creates the cross-connection between the classes.

Similarly, assign inverse _slot to every classin Class List_A.

Make inverse dot theinverse of original_slot. You can actually do this as soon as both slots are

created.

(AN

Note that if you create an inverse dlot relationship after some instances have been created, existing
instances will not display the inverse slot information.

Create the Inverse Slot Relationship

For information on how to use the Protégé interface to make an inverse sot, see Creating an Inverse Slot

Relationship.

Next: Creating an Inverse Slot Relationship
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Creating an Inverse Slot Relationship
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The Inverse Slots widget on the Slot Form allows you to create an inverse relationship between two sots of type
Class or Instance. For thisto work correctly, your two slots and the classes where they appear must be designed
appropriately. For dots of type Instance, the following situation provides optimal results:

. All classes where the first dot is attached appear in the Allowed Classes pane for the second slot.
. All classes where the second dlot is attached appear in the Allowed Classes pane for the first dot.

However, depending on the structure of your knowledge base, this may not be appropriate or feasible. Other
situations are also valid. For example, suppose slots A and B are inverse slots. If one of the allowed classes for slot
A does not have B as one of its attached dlots, al that happensis that inverse slot value does not get created for
those instances. The inverse relationship will still work normally for those allowed classes that do have slot B
attached.

A slot can have at most one inverse slot. For more information on designing an inverse slot relationship, see
Understanding Inverse Slots.

Note that if you create an inverse slot relationship after instances have been created, existing instances will not
display the inverse dlot information.

Y ou can create an inverse slot relationship in one of two ways:

. by linking two existing slots
. by creating anew dot as the inverse of an existing slot

Y ou can aso modify inverse slot relationships:

. by removing the inverse slot link between two slots
. by replacing an inverse slot with another slot

Linking Two Existing Slots

To create an inverse slot relationship between two existing slots, the slots you choose must be of value type Class
or Instance. To create the relationship:

1. Open the Slot Form for one of the two slots. Y ou can do thisfrom the in the Class Tab, or from the Slots
Tab. Which of the two slots you choose does not matter.

2. ClicktheAdd ¥ button at the right of the Inverse Slot field. If the button is grayed out, you cannot create
an inverse slot for the selected slot. Make sure the slot is of type Class or Instance.

Inverse Slot VIC| +| =

3. Select the dot you want to use from the Select Slot dialog box. Only dlots of type Class or Instance will
appear.



EJ Select Slot
S|ad_salesperson =
@ advertisements [
@ article_authar
@ articles
18] hilling_charts
@ contact_person =

#h
0K > Cancel

4. Click OK. The two slots will now be inverses of each other. Y ou can view the Slot Form of the second slot
by double-clicking on its name in the Inverse Slot field. Y ou will see that it already hasthe first slot filled in
asitsinverse dot. It isaso good to verify that the Allowed Classes of each dot contains all the possible
classes where the other slot will appear.

Creating a New Inverse Slot

To create anew sot and make it the inverse of adot:

1. Open the Slot Form for the slot you want to create an inverse for. Y ou can do this from the in the Class Tab,
or from the Slots Tab. Which of the two slots you choose does not matter.

2. Click the Create © button at the right of the Inverse Slot form. If the button is grayed out, you cannot create
an inverse slot for the selected slot. Make sureiit is of type Class or Instance.

Inverse Slot VIC| +| =

3. A new class of type Instanceis created. The Slot Form for the new class opens automatically.

EJinverse_of_sections =]

HE

Hame Documentation Template Values | C || +| —
imerse_of_sections
Value Type
Instance -
Allowed Classes W 4| =| Cardinality Default VIC| +| -

[ required at least

[v| multiple at most
Minimum Maximum Inverse Slot VIC| +| -

[§] sections

4. Namethedlot.
5. To ensure that the reciprocal relationship works correctly, add the classes where your original slot appearsto
the Allowed Classesfield.

6. Make any other changes to the slot definition.




EJ editor =]

[c|]

Mame Documentation Template Valuesy | C || + | =
editar
Value Type
Instance -
Allowed Classes W 4| =| Cardinality Default VIC| +| -
(C) EditorM [ required at least

[¥| multiple at most
Minimum Maximum Inverse Slot VIC| +] -

[§] sections

7. Attach the new dlot to the classes where you wish it to appear. Remember that attaching aslot to aclass aso
attachesit to all subclasses of the class.

Removing an Inverse Slot Relationship

Removing the inverse slot relationship removes the link between the two classes. Note that if you remove an
inverse slot relationship after instances have been created, existing values that were created by the inverse slot
relationship are not removed. Removing an inverse slot only affects the values of new instances. To remove the
inverse dot relationship between two slots:

1. Highlight the Inverse Slot field in the Slot Form for either one of the two slots.
2. Click theRemove ~ button at the right of the Inverse Slot field. The slot relationship will be removed.

Replacing an Inverse Slot

Replacing the inverse slot relationship at a slot removes the link to the original inverse slot and makes alink with a
different, existing, slot. Note that if you replace an inverse slot relationship after instances have been created,
existing values that reflect the original (replaced) inverse slot relationship are retained. Replacing an inverse slot
only affects the values of new instance. To replace an inverse relationship:

Select the dot you want to have a different inverse.

Click theAdd ¥ button at theri ght of the Inverse Slot field.

Select the dot you want from the Select Slot dialog box.

Click OK. The new slot becomes the inverse slot of the current slot. The original inverse slot is now
unlinked from the ot where you made the change and no longer has an inverse slot.

El I\ o
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Creating a Subslot

Normally, whenever you create a new dlot, it isatop-level slot. However, you can also create a subslot
of an existing slot. Y ou might do this, for example, when you want two slots which share information,
but where one dot (the subslot) is more restrictive.

To create a subdot of adot:

1. Inthe Slot Tab, select the ot that you want as the parent of your subslot.
2. Click the right mouse button.
3. Select Create subslot from the slot menu.

C Create slot
C Create subslot

> Delete selected slots

Expand

Collapse
4. The new dlot is created as a subslot of the selected slot. Except for the name, when created, it has
the same properties asits parent slot.

Slots V| C|¥

@main_rectangle =]
(8] name
@ [S|number_of pages —
(S| newspaper_00004 =
@Drg_char’[
5. Y ou can use the Slot Form to edit the properties of the new dlot.

Next: Understanding M etasl ots
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Understanding Metaslots

Metaslots, or ot metaclasses, are similar to metaclasses, except that they determine the properties of slotsinstead of
classes. A slot metaclass is a metaclass that can be used as a template to determine the way Protégé constructs a slot.
By creating a new metasot, you can create a different template for selected slots. This alows you to attach
additional information to your slot at the classlevel. Thisis especialy useful if you have severa dots, each of which
has a similar structure.

If you have multiple metaslotsin your project, Protégé allows you to choose which metaslot you want to use as the
default for every new slot you create. This feature is not available for classes in Protégé-2000, sinceit is more useful
for dots.

Metaslots are part of the :SLOT hierarchy in the Class Tab, which isincluded in every project. Every subclass of a
metasiot is also a metaslot.

Note that metaslots appear at the Class Tab. Thisis because every dot is an instance of a dot metaclass. Slots are
not values or subslots of aglobal dot.

f@ Classes r|§|_|_| Slots |/|:|]] Forms r@

Relationship |Superclas.. > | V| C| 4 | |

(C) THIMNG A
® (C) SYSTEM-CLASS A
o % CLASSA
— @ (C):5LOTA
metaslots — [ T 7 (C):STANDARD-SLOTD
© (C) FACETA
@ (C) CONSTRAINT A
& (T ANMOTATION A
@ (T Agithne A

STANDARD-SLOT

default slot

By default, when adlot is created as part of aproject, Protégé treats that slot as an instance of the ot metaclass
:STANDARD-SLOT. The properties of :STANDARD-SLOT create theinitial view of the slot and determine the
propertiesin the Slot Form. Just as with :STANDARD-CLASS, you can look at :STANDARD-SLOT to see how
the slots for a metaslot trandate to properties of adlot.

Inanew project, :STANDARD-SLOT has a Default D'icon to indicate that it is the default metaslot used for
creating new dots. If you create a new metaslot and change the default, the new default will have the D'icon.

Slots for :STANDARD-SLOT

Just aswith :STANDARD-CLASS, the dotsfor :STANDARD-SLOT trandate into fields in the Slot Form, as well
as other associated properties of the slot. Various slots of :STANDARD-SLOT create the entry fields and any
default values for Vaue Type, Cardinality, Maximum and Minimum, etc. The correspondence between slots for a
metaclass and fields in the Class Form is explained in more detail in Understanding M etaclasses.




Template Slots ook CI |+ -
Marme Type Cardinality | Cther Facets

51 MAME String single

@:DIRECT—T‘KF’E" Class single parents={5L0OT}

@:SLDT—DEFAULTS Arny multiple

|E| SLOT-VALLUES Any multiple

@:SLOT—COHSTHAINTS Instance multiple classes={.COMNSTRAIMNT}

|E| BLOT-WALLUE-TYFPE Arny multiple default={String}

|E|:SLI:IT-MINlruH_JrlLrI-CAHDINALIT‘Tr Intener single

|E|:SLCJT-huhE'-.‘b{Iru1Uru1-Cﬂa|-'{IZJINﬂxLIT‘rr Integer single default={1}

@:DDCUMENT&TIDN String multiple

@:SLOT—NUMERIC-MN{IMUM Float single

@:SLOT—NUMEHIC-MINIMUM Float single

@:SLDT—INVERSE Instance single classes={:5L0OT}

|E| ‘DIRECT-5UBSLOTS T Instance multiple classes={5LOT}

@ ‘DIRECT-SUPERSLOTS ! Instance multiple classes={:5L0OT}

@:ASSDCIATED-FACETI Instance single classes={.FACET}

EJ newspaper_00002 [_ (O] x|

[c]x]

Name Documentation Template Values' | T | + || =
hewspaper_00002
Yalue Type
String =

Cardinality Default VIC| +| -

[ required at least

[ multiple atmost| 1
Minirmum Maximum Inverse Slot VIC| +| -

Because of the power of metaclasses, you may want to be particularly cautious how much you experiment with a
current project. It isagood ideato work on a copy.

Next: Creating a M etasl ot

Slots Table of Contents




Creating a Metaslot

Note: Before you create and use metaslots (slot metaclasses), you should be confident with the basic Protégé
interface and be comfortable designing a project, and creating and modifying classes, slots, forms and
instances.

Creating ametasiot is amost identical to creating a metaclass. Y ou simply have to make sure the classis
created subordinate to :SLOT. Every metasiot is subordinate to :SLOT. By default, every class subordinate
to :SLOT isametadot, unless you change it. Frequently, it is desirable to create a metasiot subordinate to
:STANDARD-SLOT, so that the dlot created using the metasiot will have the various properties defined by
:STANDARD-SLOT.

To create a new metaslot:

1. Click onthe desired superclass in the Class Relationship pane. The selected superclass must itself be
ametaslot. As mentioned above, thiswill be true only if the selected superclassis subordinate to
:SLOT.

r@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Insta

Relationship | Superclas.. v | V|| C | & '}{:

(T THING A
@ (C):SYSTEM-CLASSA
€ (C):CLasSA
@ (C):SLOTA
(C):STANDARD-SLOTD
@ (C):FACETA
@ (C):CONSTRAINT A
@ (T ANNOTATION A :
2. Click the C(reate) C putton at the right of the Class Relationship Pane, or click the right mouse
button and select Create subclass from the Class Menu. The new class will be added under the

highlighted class. It will inherit the properties of the selected metaclass.

r@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Insta

Relationship | Superclas.. v | VW | C | ¢ | % :

(T THING A
@ (C):SYSTEM-CLASS A

@ (C):CLasSA

@ (C)sLOTA

@ (C):STANDARD-SLOTD
(Tl newspaper_00004

@ (C):FACETA

@ (C):CONSTRAINTA

@ (C1ANMNOTATION A :
3. Usethe Class Form to name the metaslot, create constralnts and create and edit dlots.

For example, click the C(reate) c template slots button at the right of the Template Slots pane to create a
new slot. This slot will show up as an instance widget for any slot you create using the metaslot.



E best wineries [_ O] x|

HE

Name Documentation Template Values/ | C || +| -
hestwineries
Yalue Type
Instance -
Allowed Classes W +| =| Cardinality Default VIC| +| -
(Chiniinery ] required at least

(¥l multiple at most
Minimum Maximum Inverse Slot VIC| +| =
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Setting the Default Metaslot

Note: Before you create and use metaslots (slot metaclasses), you should be confident with the basic
Protégé interface and be comfortable designing a project, and creating and modifying classes, slots,
forms and instances.

If you have multiple metaslots in your project, Protége allows you to choose which metaslot you want to

use as the default for every new slot you create. The default metaslot is denoted by a Default Dicon at
the right.

To set ametasot as the default:

1. Click on the metaslot you want to use in the Class Relationship pane. This must be aclassthat is
subordinate to :SLOT.

[(C]] Classes Slots | [ [ Forms | 1: Inste

Relationship|Superclas.. v | V| C | & X,:

(T THIRG A
® (C)SYSTEM-CLASSA
@ (C)-classh
@ (C)5LOTA
@ (C):STAMNDARD-SLOTD

@sample metaslot
2. Click the right mouse button and select Set asdefault slot metaclass from the Class Menu. This

option is available only when a metaslot is selected.

C Create subclass

* Delete selected class

Hide class

Set as default slot metaclass

Expand

Collapse

3. The selected metaslot becomes the default, as indicated by the D'icon. Now, unless you choose
otherwise, every new slot you create will use the new default dot asits template and inherit the
properties defined by the default.



r@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Insta

Relationship|Superclas.. v | V| C | & | X |1

(T THIRG A
® (C):SYSTEM-CLASS A
@ (C)-classh
@ (C)SLOTA
@ (C):STANDARD-SLOT
(C) sample_metaslotD
@ (C) FACETA

It is also possible to remove the default property from a metasl ot without designating a new metaslot. To
do this:

1. Select the default metaslot in the Class Relationship pane.
2. Click the right mouse button and select Unset as default slot metaclass.

If you do this, no default metaslot will be designated. In this case, if you have only one concrete
metaslot, it will be used as the default. If you have more than one concrete metaslot, then you will be
prompted to choose a metaslot each time you create a new slot.

Next: Changing the Metaslot of a Slot
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Changing the Metaslot of a Slot

Note: Before you create and use metaslots, you should be confident with the basic Protégé interface and
be comfortable designing a project, and creating and modifying classes, slots, forms and instances.

If you have multiple metaslots in your project, then for any existing slot, you can change the metasl ot
you use for that slot. This gives the ot and the Slot Form the attributes defined by the new metaslot.
Subslots that you create subordinate to the slot will also use the new metasiot. However, existing
subslots will continue to use their previously assigned metaslot unless you specifically changeit.

To change the slot metaclass (metaslot) of an existing slot:

1. Inthe Slots Tab, click on the slot that you want to change.

f@lj} Classes r|§|_|_| Slots |/|:|]] Forms r

Slots Vi C| > :
ad_name -
ad_salespersnn i) I

advertisements

article_authur
Artin:le_Tﬁ,rpe
@amcles
.bllllng charts

(%] hraakahle i
2. Click the right mouse button and select Change slot metaclass...

C Create slot
C Create subslot

Create subslot using slot metaclass...
¥ Delete selected slots

Change slot metaclass...

Expand
Collapse

3. A dialog box displays the slot metaclasses. Note that if the class currently uses a non-standard
class, you can revert to :STANDARD-SLOT.




2 Select Slot Metaclass

(C1SLOTA
@ (C) STANDARD-SLOTD
@sample_metaslnt

- OK > Cancel

4. Select the metaslot that has the properties that you want and click OK.
The highlighted slot will now have the Slot Form and properties determined by the selected
metaslot.

Next: Forms Table of Contents
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i“: The Forms Tab

The Forms tab provides a single window in which you may view and edit prototype forms. The forms you design and create at the Forms tab can be viewed in their final
format at the | nstances tab. End users will use the finished forms to enter instances into the knowledge base.

The Forms tab window consists of two panes:

1. The Forms pane at the left shows the hierarchy of all the classes and allows you to clear al customizations from your form as well as to create aform with one of the

following preset layouts: the default layout, the layout of aform that has been created for a parent, or the layout of aform for another class.
2. The Form Edit pane shows the layout of the form associated to the selected class. Each slot in the class is associated with a user-interface widget on the form. If you

have not created or modified the form, Protégé-2000 uses a default layout based on the slot type and cardinality.



E}newspaper Protégé-2000 [C:\Program Files\Protege-2000\examplesinewspaperinewspaper. pprij)
Project Edit Window Help

O|@ > «~ =5
r@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Instances

Forms X | &l =8| 5 : Form Browser Key Selected Widget Type
@ BE THING |5 name - -
@ B2 .5vSTEM-CLASS |

@ BB Diagram_Entity
@ B TableEntity
¢ B8 author :
BB news_Service :
EE ColumnistS  |¢
=5 Editor©
EE ReporterC
@ BB Content
- BE | ayvout_info
Lit:uranr
Newspaper
@ EE Parson
@ B8 Section

VIC|+| - ViC|+| -

i

As mentioned above, the forms you design will appear at the Instances tab. The following picture shows the same form as it appears under Instances:



E}newspaper Protégé-2000
Project Edit Window Help

[C:%Program Filez\Protege-2000%examplez\newspaperinewspaper.pprj)

O =@ o~ B

r@ Classes r|§|_|_| Slots |/|:|]] Forms r@ Instances |
Classes vV :Direct Instances | V|| C
@ (L) THINGA “KI» Chief Honcho

& (C) :5YSTEM-CLASSA |

E"@ Diagrarm_Entity

@ (C) TableEntity

@ (C)Author®
@ MHews_Service
(T ColumnistM
(C)Editar™ (4

(Cireporter™ (3

@ (C) Content A
@& (C) Layout_jnfo
(Tl Library (1)
@ Mewspaper (6)
@ (Cl Parson &
@ (C) Section *

hr. Science
M= Gardiner
Spoarts Mut

e W

instance_00055 (instance of Editor)

| Name

Salany

Chief Honcho

:| current Job Title

Phone Number
Date Hired Other Information
Bymame
Sections V|C Supervises

hir. Science
Sports Mot
Mz Gardiner
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= The Forms Pane

The Forms pane at the left of the Forms Tab displays al the classesin your project. The Forms Pane has
three components:

1. The Forms Window displays the hierarchy of the classesin your project. Icons give more
information about the form associated with the class. Y ou cannot change the hierarchy in this
window. To edit the hierarchy, use the Classes Tab.

2. The Form Buttons at the top right of the pane alow you to clear all customizations from your
form as well asto create aform with a preset layout.

3. The Forms Lookup Bar allows you to locate aform in the Forms Window by typing all or part of
the name and clicking the binoculars.

Forms | X | & 58| Eh

q
: b
¢ BF THING :
@ B8 :5vSTEM-CLASS|
@ BB Diagram_Entity [ *
@ BE TahleEntity
@ BE Authar
@ BE Content
@ B8 | ayout_info
Lihrarg.f
Newspaper
@ B8 pParson
@ BE Section
|

The Forms Window

This displays all the formsin the project, by the name of their associated class. When asingle formis
selected in this window, its associated form is displayed in the Form Edit pane to the right. Every class,
concrete or abstract, has an associated form. For a concrete class, a user defines an instance of the class
by filling out the class's form. For an abstract class, the form is only used to define layout information
which can then be inherited by other classes. If you have not created or modified the form, Protége-2000
uses a default layout based on the slot type and cardinality.

Asusual, iconsto the left of the name give information about the display of the hierarchy:



?

&=

Noicon

Thisicon indicates that al subclasses of the class are displayed. In some views, thisis
shown asa-.

Thisicon indicates that the class has subclasses which are not currently displayed. In some
views, thisisshown asa +.

The absence of a ? or a'@ indicates that the class has no subclasses.

The following icon to the right of a class form gives information about the form associated with the

class:

The form has been customized. Y ou can customize aform by altering its widgets, for
example: moving or resizing awidget, changing awidget's label, or selecting which buttons
appear for the widget. See Modifying a Widget's Appearance for more information.

Y ou can clear al customizations for the selected form by clicking the Remove

Customizations % Form Button at the top right of the Forms Window. Thiswill return the
form to the default layout based on slot type and cardinality.

Next: The Form Buttons
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&= The Form Buttons

The Form Buttons at the top right of the Forms Pane allow you to change the layout of the selected form.

= The Remove Customizations button allows you to clear all customizations for the selected
class form. Thiswill return the form to the default layout, which has the following
characteristics:

1. Widgets appear in an order based on size, type, and |abel.
2. Each widget is a standard type, based on the dot's type and cardinality.
3. Each widget isa standard size for that widget type.

In addition, when you remove customizations, any labels you have changed will be
returned to their default labels, and any hidden widgets will be displayed. However, if you
have changed the browser key, that will not be returned to the default.

o The Default Layout button will return the selected class form to the default layout, based
on the current information. If you have renamed any of the widget labels, or hidden any
widgets, those changes will be retained. Any changes to the browser key will also be
retained.

Bh The Layout Like Form button allows you to choose a form from a dialog box of all forms
and use that as abasis for your layout. In this case, any widgets the two forms havein
common are laid out in the same way. Any widgets that appear in your current form that do
not appear in the form you choose as a base are displayed in a standard layout below the
chosen form. Any widgets that appear in the base form that are not in the current form
appear as blank space in the new form.

Y ou can aso customize aform in a number of ways, by customizing global properties aswell as
individual widgets on the form. See the Forms Table of Contents for more information.

Next: The Form Edit Pane
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= The Form Edit Pane

The Form Edit Pane shows the layout of the form associated to the selected class and allows you to edit
the form's layout.

Components

The Form Edit Pane has the following components:

1. The Browser Key menu, which allows you to choose the browser key for the form.

2. The Widget Type menu, which alows you to choose a widget type for the currently selected
widget, if any.

3. A number of user-interface widgets. The currently selected widget, if any, isoutlined in blue.
Widgets are trandated to entry fields in the Instances Tab, and control how users will enter

information as instances. Each dlot in the class is associated with a user-interface widget on the
form.

In addition, double-clicking on the Form Edit Pane brings up a dialog box as follows:

1. Double-clicking on any widget brings up the Widget Configuration dialog for that widget, which
allows you to view widget information and edit the widget's configuration, depending on the
widget type.

2. Double-clicking on the background of the Form Edit Pane brings up the Form Configuration
dialog, which allows you to view the widget type for each widget, redisplay hidden widgets, and
select which widget, if any, takes up most of the horizontal and/or vertical space asthe form
expands.




Form Browser Key Selected Widget Type
hame w | InstanceListWidget -

VIC| +| - VIC| +| -

Currently Selected
Widget

Default Layout
If you have not created or modified the form, Protégé-2000 uses a default layout, as follows:

1. Widgets appear in an order based on size and type.
2. Each widget is astandard type, based on the dot's type and car dinality.
3. Each widget isa standard size for that widget type.

The layout that you create in the Form Edit Pane appears in the Instances Form. Users use the form to
enter knowledge into the knowledge base as instances.

The example below shows the default form for Newspaper, which has 4 slots. There are 3 different slot-
value types and both single and mutliple cardinality slots.



Form Browser Key Selected Widget Type
'S |pate - v

V|IC| +| -

VIC| +| -

Y ou can use the Form Edit Pane to design an interface which allows easy entry of the disparate types of
information represented by the different types of sots.

There are anumber of basic editing tools provided on the Form Edit Pane. Some of the actions you can
perform with widgets are:

1. Moving widgets to adifferent location and/or resize them.

2. Hiding or redisplaying a widget.

3. Sdlecting adifferent type of widget from the Select Widget Type menu.
4. For widgets with buttons, choosing which buttons are displayed.

Note: It isalso possible to create customized widgets using the programmer's interface.
Y ou can also make changes to the global properties of the form, including:
1. Selecting abrowser key, which is used to identify the different instances when they are displayed
inalist.

2. Selecting asingle widget that will expand to take up most of the form, rather than having al
widgets resize proportionally.

Next: The Browser Key Menu
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A The Browser Key Menu

The Browser Key menu alows you to choose the browser key, that isthe dot that is used to identify the
different instances when they are displayed in alist. For example, the form for Prototype Newspaper
has the browser key set to weekday. This means that, in the Direct Instances Pane, the different
instances are listed by the value in the weekday field.

Direct Instances VGl g x|

Friday
Morday
Saturday
Sunday
Thursday

@weekday — — Tuesday
Wednesday

Form Browser Key Selected Widget Type

i

If you do not select adlot to use as a browser key, Protégé-2000 uses a default key, <instance name>,
such as newspaper_0017. It isusually helpful to set a browser key.

Browser keys are inherited from the parent class.

Next: The Widget Type Menu
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- The Widget Type Menu

The Widget Type menu allows you to choose the widget type for the currently selected widget. The
choices for type of widget depend on the value type of the slot. Each value type has a default widget for

the slot, and a preset list of possible widget types based on the sot's value type.

Clicking on the menu displays alist of possible options for the currently selected widget. For example,
for asimple text entry widget, you can select between a TextFieldWidget and a TextAreaWidget.

Selected Widget Type
TextFieldWidget -

enone=
TextFieldWidget
TextAreavWidget

Making a new selection will change the appearance of the widget on the form. For example, the ur gent
dlot isadlot of type Boolean. By default it is set to display as an CheckBoxWidget, which gives adrop-
down list users can select from. By selecting ComboBoxWidget from the Widget Type menu and
resizing it, you can have the widget display as a drop-down list with the choicestrue or false.

Selected Widget Type Selected Widget Type

CheckBoxWidget d ComboBoxWidget i

Setting the Widget Type

To set awidget type for adlot:

1. Select the name of the class whose form you wish to edit in the Forms pane at the | eft of the
Forms Tab.

2. Click the widget you wish to edit in the Form Edit Pane. The widget will be highlighted with a
blue outline.

3. Click the Selected Widget Type menu. A list of possible widget typesis displayed.

4. Select the type of widget you wish to use.

If you do not select awidget type, Protégé-2000 uses a default type, based on the type of the slot.

If you select <none> from the Widget Type menu, the widget is removed from the Form Edit Pane and
is not displayed in the Instances Form for that class. To redisplay awidget that has been removed by
choosing <none>, open the Form Configuration dialog by double-clicking on the background of the




Form Edit Pane and choose a different display type for the widget.

Next: The Widget Configuration Dialog

Forms Table of Contents




%2 The Widget Configuration Dialog

The Widget Configuration dialog box allows you to:

1. Change the label of any widget.

2. Change the widget type for any widget, including redisplaying currently hidden widgets.

3. Select asingle widget that takes up most of the horizontal and/or vertical space asthe form
expands.

The General Tab

The General tab displays the name of the class and dlot that the widget is associated to, as well asthe
label that is used for the widget on the form. The example below shows the General tab for the Name
widget in the Editor form.

E‘i Configure Name E3
Class

Editar

Slot

narme

Label

MHame

" OK ¥ Cancel

For ssmple widgets, the General tab isthe only tab that is available.

To change the label of awidget, type a new label in the entry box and click OK.

Other Tabs

For complex widgets, such as widgets with multiple cardinality, other tabs may appear in the Widget
Configuration dialog box. For example, the dialog box for a standard InstanceList Widget also hasa
Buttons tab. Thistab allows you to choose which buttons to display on the form.



E‘i Configure Sections

fﬁeneral Buttons

[v¥| Show View Selected Instances Button

|‘-Iiew Selected Instances

[v| Show Create Button

|Create Instance

[_] Show References Button

|Di5p|a~_.f references to selected instance

[v] Show Add Button

|Select Instances

[v| Show Remove Button

|Hemwe Selected Instances

[_| Show Delete Button

|De|ete Selected Instances

" OK ¥ Cancel
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- The Form Configuration Dialog Box

The Form Configuration dialog box allows you to:

1. View thelist of available widgets for the currently select form.
2. Change the widget type for any widget, including redisplaying currently hidden widgets.
3. Select asingle widget that takes up extra horizontal and/or vertical space as the form expands.

The Widget Tab

The Widget tab displays all the widget information for the form. For example, the Widget tab in the
Form Configuration dialog box for Editor lists all the slots for Editor with the currently selected widget

type.

E‘i_f'i[:unﬁgure form For Editor
[Widgets | Layout |

B Slot | wiidget

i supemnises Instancelistidoet

i phone_number TexFieldWidget

|5 byname TextFieldWidget

5| name TextFieldyidget

i other_information TextAreaW™idget

5] salary FloatFieldWWidget

5| sections Instancelistidoet

i current_joh_title TexFieldWidget

S| date_hired TextFieldvWidget
" OK ¥ Cancel

To change the widget type for the dot:

1. Click on the widget name in the widget column. A menu shows the list of standard widget types
for the dot.

2. Select the widget you want.

3. Click OK.

If awidget has been hidden by choosing <none> from the Widget Type menu, you can redisplay the
widget by selecting a different widget type under the Widget tab in the Form Configuration dialog box.

The Layout Tab

The Layout tab displays the current layout information. Y ou can use the Layout tab to choose a widget



that will expand when the form expands as the Protégé-2000 window is resized. This can be useful, for
example, when you have a complex table widget that you wish to have take up most of the form.
Clicking on one of the menus displays alist of al the widgets. Y ou can choose a widget that expands
vertically and awidget that expands horizontally. If you wish, these can be the same widget. Selecting
<all> from the menu means that each widget is resized an equal amount.

E}Eunﬁgure form for Salesperson

[Widgets | Lavout |

Fill Yertical Space With:

=all= -
Fill Horizontal Space With:
<all= -

" OK ¥ Cancel
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E Default Widget Types

The Form Edit Pane displays awidget for each ot in the class. In the Instances Form, these widgets are displayed
as fields where users can enter the information for that slot. The possible display and options for the widget depend
on the type of information that isincluded in the slot. For more information on the different types of slots and
fields, see the Instances Table of Contents.

Default Widgets

When Protégé-2000 generates a default layout, it creates a default widget for each dlot. These widgets are
described below.

Note: These topics describe the default widgets only. Y ou can select different formats for the widgets using the
Widget Type Menu.

Protégé-2000 provides the following widgets for both Single and M ultiple cardinality. For simplicity, only the
Single cardinality is shown:

Widget Type Default Single Cardinality Widget Default Field Appearance
A checkbox widget that describes adlot as true or
[Boolean false for thisinstance Il Urgent
A text display widget and three buttons that allows| ¢j,c« Vi +| -
Class the end-user to specify a class as the value for this
slot
lioat A text entry widget that verifies that the value Salary
entered by an end-user isavalid decimal number 12.580
A text display widget and four buttonsthat dlow | action vic| +[ -
[Instance an end-user to specify an instance as the value for
this slot
. . Page Humber
linteger A text entry widget that verifies that the value
9 entered by an end-user is avalid whole number 14
Headline
String A text entry widget
Bank Qutflanks Stubborn 90 Year Old Man
Symbol A drop-down list that allows the end-user to select Reading L evel
from apreset list of values High_school h

Single vs. Multiple Default Widget

A multiple cardinality widget is very similar to the corresponding single widget.

Single Widget | Multiple Widgets




Some widgets (e.g., Float, Integer, Symbol) do not
have Field Buttons.

Always have Field Buttons which allow end usersto view,
add or create, and delete values for the field. Y ou can
control the display of the buttons using the Widget

Configuration dialog box.

Next: Additional Widget Types
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*E Additional Widget Types

When Protégé-2000 generates a default layout, it creates a default widget for each slot. However, the
Widget Type Menu alows you to to change the widget type for the currently selected widget. The
choices for type of widget depend on the value type of the slot. Some value types have only one possible
widget.

The following widget types are available:

. InstanceRowWidget, which allows you to see asummary of all the slots of a single Instance value

. InstanceTableWidget, which alows you to see a summary of al the slots of alist of multiple
Instance values

. ContainsWidget, which displays the form for single or multiple Instance or Class values

. SliderWidget, which displays a slider for a bounded integer value

. ImageMapWidget, which alows the user to select an icon for a Symbol value

To change awidget, first select the widget you want to change, then select the new widget type from the
Widget Type Menu.

Next: nstanceRowWidget
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== InstanceRowWidget

The InstanceRowWidget is an optional widget for slots of type Instance with single cardinality (at most equal to 1). The default widget,
InstanceFieldWidget, shows the name of the Instance that is selected as the value of the slot. The InstanceRowWidget actually shows the
slot values for the widget.

| nstanceFieldWidget I nstanceRowWidget
(Default for Instance, Single)
+ | =
Contact Person VI(IC| +| = LIS I VG P
: ather_information phone_number harme
@ Mr. Seience Mr. Science

Creating an InstanceRowWidget

To make an InstanceRowWidget, first select the widget you want to change, then select InstanceRowWidget from the Widget Type Menu.

Customizing an InstanceRowWidget

When you select InstanceRowWidget from the Widget Type Menu, you will usually have to resize the widget.

In addition, you might not wish to use al the slots, and you might want to change the order in which they appear. Y ou can make these
changes using the Form Configuration dialog box. Note that the current implementation does not allow you to change the order directly by




dragging, but you can reorder the dlots by first removing them from the widget, and then adding them back in the order in which you wish
them to appear.

To add or remove dlots, change their order, or change the name under which they are displayed:

1. Double-click on the widget to open the Form Configuration dialog box.
2. Click the Define columns of instance table tab.

& Configure Contact Perzon Ed
In-place Editing Characteristics | Warnings And Suggestions | Action Buttons
General Define columns of instance tahle Hew instances |

Selected Slots + || —
|nther=infnrmatinn| phone_number | namme

Slot Mame |lother_informatiod|phone number [name |

Column Mame ||other informatiod|phone number [name

Text Color |——_
" OK » Cancel

3. To make any modifications, you must click in the Column Name of the slot you wish to modify. (The top row, Slot Name, isa
property of the slot and cannot be modified.)

4. Toremove acolumn, click inits Column Name and click the Remove ~ button.



5. Torename a column, edit the text in Column Name.

= Configure Contact Perzon Ed
In-place Editing Characteristics | Warnings And Suggestions | Action Buttons
General | Define columns of instance table | Hew instances |
Selected Slots +|| -
|nther=infnrmatinn| phone_number | name
Slot Mame ||other informatiod|phone number [fname |
Column Mame ||other informatiod|phone _number [fname
Text Colar |———
~ OK » Cancel

6. To add a column, click the Add * putton.

The column will be added after all the existing columns.

. Toreorder columns, remove all the columns except the one you want to appear first, then add the other columns. For instance, to

make name appear first in the example, you would delete the other _information and phone_number columns, then add any
columns you wanted back in.



EE" Configure Contact Person E

In-place Editing Characteristics

Warnings &nd Suggestions | Action Buttons
General Define columns of instance table New instances |
Selected Slots + | =
| HEme | phone_number
Slot Mame |Iname lphone number |
Calumn Mame lIname llphone number |
Text Caolor |

- OK > Cancel

Next: InstanceT ableWidget
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InstanceRowWidget and
InstanceTableWidget

The InstanceRowWidget is an optional widget for slots of type Instance with multiple cardinality (at most not
specified or greater than 1). The default widget, Instancel istWidget, shows the names of the Instances that are
selected as the values of the dot. The InstanceTableWidget actually shows the slot values for each slot.

The InstanceTableWidget is very similar to the InstanceRowWidget, except that it is available for Instance slots with
multiple cardinality. Therefore, instead of just one row, the InstanceTableWidget can display multiple rows of
information.

Articles v[C| +| -
cnntaini...| article_...| layout expirati...| text |Ar1ic|e_... urgent |publish... reading...|kewnrds|headline|page_n...
Lifestyle AP TI0aT  DALLAS (Mews falze hanks  Bank Outfa
Science doe Schir Sojourner false 03122197 space, scDestinatig2
Local Mew 10001097 [(Stanford falze 0221597 |(College (Sl Shll Short|3

Creating an InstanceTableWidget

To make an InstanceTableWidget, first select the widget you want to change, then select InstanceTableWidget from
the Widget Type Menu.

Customizing an InstanceTableWidget

When you select | nstanceT ableWidget from the Widget Type Menu, you will usually have to resize the widget.

In addition, you might not wish to use all the slots, and you might want to change the order in which they appear. You
can make these changes using the Form Configuration dialog box. Note that the current implementation does not
alow you to change the order directly by dragging, but you can reorder the dlots by first removing them from the
widget, and then adding them back in the order in which you wish them to appear.

To add or remove slots, change their order, or change the name under which they are displayed:

1. Double-click on the widget to open the Form Configuration dialog box.
2. Click the Define columns of instance table tab.




% Configure Contact Perzon

In-place Editing Characteristics rWarnings And Suggestions rnmiun Buttons |
General |T Define columns of instance table New instances |
Selected Slots + || -
||:|ther_inf|:|rmati|:|n| phone_number | narme
Slot Mame [[other_informatiodjphone number |[name I
Column Mame |[other informatiod{phone number |[name
Text Calor |———

" OK . Cancel

3. To make any modifications, you must click in the Column Name of the slot you wish to modify. (The top
row, Slot Name, is a property of the ot and cannot be modified.)

4. To remove acolumn, click in its Column Name and click the Remove ™ button.

¥ Configure Contact Perzon Ed

In-place Editing Characteristics rWarnings And Suggestions |/A|::tiun Buttons |

General r Define columns of instance tahle Hew instances |
Selected Slots + || =
||:|ther_inf|:|rmati|:|n| phone_number | narme
Slat Mame [lather informatiodlphone number [[hame |
Column Mame [lather informatiodlphone number |[hame I
Text Color 0 [ |

0K ¥ Cancel
5. Torename a column, edit the text in Column Name.
6. To add acolumn, click the Add * pbutton.

The column will be added after all the existing columns.

7. Toreorder columns, remove al the columns except the one you want to appear first, then add the other

columns. For instance, to make name appear first in the example, you would delete the other _information
and phone_number columns, then add any columns you wanted back in.

= Configure Contact Perzon

In-place Editing Characteristics rWErnings And Suggestions rnmiun Buttons |
General |T Define columns of instance table New instances |
Selected Slots + | -
| narme | phone_nurmber
Slot Marme |name |lphone number |
Column Mame |Iname llohone number |
Text Calor | |/

" OK ¥ Cancel
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ContainsWidget

The ContainsWidget is an optional widget for slots of type Instance. The default widget, | nstanceFieldwidget or
InstancelistWidget, shows the name of the Instance(s) that are selected as the value of the slot. The ContainswWidget actually
contains aversion of the form for each instance that is a value of the slot.

A ContainsWidget is useful primarily for a Class or Instance slot where the form for the Allowed Classesisfairly simple, and
where the cardinality is single or small. For awidget that provides a summary of selected fields, see the InstanceRowWidget
or the InstanceTableWidget.

Contact Person

Summary Information
This slot currenthy has 1 value.

V]l [[]x]=

Hame Phone Humhber

Mr. Scignce | |ss5-1212 |

Other Information

This is quite a large widget

Creating a ContainsWidget

To make a ContainsWidget, first select the widget you want to change, then select ContainsWidget from the Widget Type
Menu.

Next: SliderWidget
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&2 SliderWidget

The SliderWidget is available for only dots of type Integer that are bounded, that is, they have both a
Maximum and Minimum value. In this case, you can create a widget that |ooks like a slider bar, with the
possible values shown as ticks on the bar. The value of the selection is shown in the right and changes
automatically as you move the slider.

Humber Of Pages

Creating a SliderWidget

To make a SliderWidget, first select the widget you want to change, then select SliderWidget from the
Widget Type Menu.

When you first create a SliderWidget, it will probably have a very ugly display. You must enlarge the
widget to make the display useful.

v

A dlider widget in need of editing.

Next: ImageM apWidget

Forms Table of Contents




ImageMapWidget

The ImageMapWidget allows you to associate images to the different values of asot of type Symbol.
The user can then select the symbol by clicking on the image corresponding to it. The selected images
must be rectangular.

Creating an ImageMapWidget

To make an ImageMapWidget, first select the widget you want to change, then select ImageM apWidget
from the Widget Type Menu.

Configuring an ImageMapWidget
To configure an ImageM apWidget:

Double-click on the widget to open the Form Configuration dialog box.

Click the Configure lmageM ap tab.

Select the Image Location for the first image.

Click the Define Rectangles tab.

Using the Currently Selected Symbol menu, select the symbol value you want to correspond to
the first image.

Draw arectangle to position the image on the display. The image in Image L ocation should
appear within the rectangle you draw.

Repeat steps 2 - 6 for each image/symbol pair.

8. Click OK.

abbowbdPE
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The images you have chosen should appear in the Forms window.

Next: Advanced Widget Types
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*E Advanced Widget Types

In addition to the included widget types, you can add the capacity for more complex widgets to your
Protégé-2000 project by loading special projects that extend the possible widgets. Protégé-2000 includes
the following projects, in the newspaper folder, that allow you to extend the types of widget you can
use:

. atable project, which allows you to display information stored as a function of two classesin
tabular format
. adiagram project, which allows you to display relational information in the form of adiagram or

graph.

To use these widgets, you must not only include the related project, but you must add other information
to your project and, in the case of tables, make sure your project is actually constructed to support the
widget. The additional work required, however, allows you to create an interface which conveys
complex information in avisua and immediate way. See the tutorial for more information.

Next: Changing Form Characteristics
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&= Changing Form Characteristics

Y ou can change the following global properties of aform:

. Change the browser key, that isthe slot that is used to identify the different instances when they
aredisplayedin alist.

. Change the layout by selecting a single widget that takes up most of the horizontal and/or vertical
space as the form expands.

Setting the Browser Key

The browser key identifies the different instances when they are displayed in alist. For example, the
form for Prototype Newspaper hasthe browser key set to weekday. This means that, in the Direct

Instances Pane, the different instances are listed by the value in the weekday field.

Direct Instances 172 I odl 302N

Friday
Manday
Saturday
Sunday
Thursday
Tuesday
Wednesday

|

If you do not select adlot to use as a browser key, Protégé-2000 uses a default key, <instance name>,
such as newspaper_0017. It isusually helpful to set abrowser key.

To set abrowser key for aclass:

1. Select the name of the class whose form you wish to edit in the Forms pane at the left of the
Forms Tab.

2. Click the Browser Key menu. A list of slotsis displayed.

3. Select the slot you wish to use as a browser key.

Changing the Layout

Y ou can choose awidget that will expand as the form expands whenever the Protégé-2000 window is
resized. This can be useful, for example, when you have a complex table widget that you wish to have
take up most of the form. To do this:

1. Double-click anywhere on the background of the form, that is, on an area that does not contain a
widget. The Form Configuration dialog box is displayed.




2. Click on the Layout tab.

3. To select awidget that will take up most the vertical room when the form expands, select the
widget name from the Fill Vertical Space With: menu. Selecting <all> means each widget will
expand equally.

4. To select awidget that will take up most the horizontal room when the form expands, select the
widget name from the Fill Horizontal Space With: menu. Y ou can select the same widget or a
different one. Selecting <all> means each widget will expand equally.

To reset the form so that no widget expands more than the others, make sure that <all> is selected in
both menus.

Note: For additional tasks that change a forms appearance, such as resizing, moving, changing, or hiding
awidget, see the Forms Table of Contents.

Next: Modifying a Widget's Appearance
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m=IModifying a Widget's Appearance

There are anumber of ways to change the appearance of awidget. The most common ways are:

. changing the widget's |abel
. resizing the widget
. repositioning the widget on the form

For some widgets, you can aso change which buttons are displayed and other widget-specific properties.
Changing a Widget's Label

Each widget has alabel -- a string of text displayed in the left hand corner of the widget. The default
layout uses a version of the slot name for the widget label, where underscores are replaced by blanks and
thefirst letters of the resulting words are capitalized. When end users actually enter instances, they use
the label to determine the type of information they should enter. To change the label:

1. Double-click directly on the widget. The Widget Configuration dialog box is displayed. (Note: If
the Form Configuration dialog box is displayed, you have accidentally clicked somewhere on the
background of the form. Close the dialog box and click again.)

2. Enter the label you want in the label field of the Widget Configuration dialog box. You can use a

multi-word phrase.
3. Click OK.

Resizing a Widget
Y ou can easily make awidget smaller or larger by resizing it. To do this:

1. Click on the widget to select it. A blue boundary appears around the border of the widget.

2. Click and drag anywhere on the boundary to resize the widget. Most widgets can only be resized
horizontally (narrower or wider). Y ou can resize cardinality Multiple widgets both horizontally
and vertically.

Note: You can select asingle widget that will take up most of the form as the form isresized on the
screen by end users. See Changing a Form's Layout for more information.

Moving a Widget to a New Location

To move awidget on the form:

1. Click on the widget to select it. A blue boundary appears around the border of the widget.
2. Click in theinterior of the widget and hold down the mouse button.
3. Drag the widget to the desired location.

Note: To hide awidget so that it won't be displayed on the form, use the Widget Type Menu. See Hiding




aWidget for more information.

Choosing a Widget's Buttons

Some widgets, for example, al cardinality Multiple widgets, have buttons displayed on the upper right
corner of the widget. Y ou can turn the display of these buttons on and off individually. To choose which
buttons are displayed for awidget:

1. Double-click directly on the widget. The Widget Configuration dialog box is displayed. (Note: If
the Form Configuration dialog box is displayed, you have accidentally clicked somewhere on the
background of the form. Close the dialog box and click again.)

2. If the widget has buttons, there will be a Buttons tab in the Widget Configuration dialog box.
Click thistab.

3. Select the buttons you want to display by making sure there is a check in the appropriate check
boxes.

4. Click OK.

Next: Selecting a Widget Display
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Selecting a Widget Display

Some dlot types have multiple widget configurations that can be selected from the Widget Type Menu.
For example, atext entry ot can have either a TextFieldWidget or a TextAreaWidget. A Boolean slot
can have either a CheckBoxWidget (as shown above) or a ComboBoxWidget. A Symbol slot can have
various widgets, including a ComboBoxWidget or an ImageM aptoSymbol Widget. By experimenting
with these widgets, you can learn how to use them to get the desired display.

Y ou can also remove awidget from the form by hiding it completely, or redisplay a hidden widget.

Selecting a Different Display

To select adifferent display for your widget from one of the available configurations:

1. Select the widget you wish to change by clicking it once. The widget is outlined in blue.
2. Select adifferent display from the Widget Type Menu.

Hiding a Widget
To hide awidget:

1. Select the widget you wish to hide by clicking it once. The widget is outlined in blue.
2. Select <none> from the Widget Type Menu. The selected widget is removed from the form.

Redisplaying a Hidden Widget
To redisplay awidget which is no longer visible on the form:

Double-click on an empty part of the form to display the Form Configuration dialog box.
Select the widget you want to redisplay by clicking on its name at the Widget tab.

Click on the text <none> under the Widget column.

Select adifferent display type for the Widget.

Click OK.

agrwDdPE
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5% The Instances Tab

The Instances tab provides awindow in which you may view, create, and edit instances. (Classes model
concepts in your domain, slots model properties of classes and any relationships between them, and
instances model the actual data.)

An example of the Instances Tab is shown below. The window consists of three panes:

1. A Class pane at the upper left shows the classes in a superclass/subclass relationship. The
Instances Tab lets you view classes, but you cannot edit or rearrange them. See the Classes Tab

for information about working with classes.
2. The Direct Instances pane in the center shows all the direct instances, if any, for the selected

class, and allows you to view, edit, create, and delete direct instances.
3. When asingle instance is selected, the Edit pane on the right contains the I nstance Form for the

selected instance. The Instance Form displays all the slots which apply to the instance, and allows
you to edit them. The Instance Form can also be displayed as a separate window by clicking the

View Vv icon in the Direct | nstances pane.

[FrontPage | mage M ap Component]

For information about the Instances tab user interface and about accomplishing specific tasks, see the
[nstances Table of Contents.

Next: The Class Pane at the Instances Tab
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3% The Class Pane at the Instances Tab

The Class Pane at the Instances Tab shows the classes in your knowledge base in a superclass/subclass
relationship. By navigating through the classes, you can select the class whose instances you wish to see.

Classes L7

@ (C1THING A :
@ (C) SYSTEM-CLASS A |2
€~ (C) Diagram_Entity :
@ (C) TableEntity
& (T puthor &

& (C) Content A

& (C) Layout_info &
() Library (1)
@Newspaper )]

@ (C) Person®

& (C) Section

e W

i

Subclasses appear below their superclasses and indented to the right. Classes with more than one
superclass appear more than once in the tree. All classes are shown as descending, directly or indirectly,
from the system class : THING.

The View V button opens the Class Form for the highlighted class and allows you to view or edit the
class properties. See Viewing a Class for more information.

The number sto the right of a class give information about the number of direct instances that class has.
For example, Editor has 4 instances. When a class with instances is selected, the instances are shown in
the Direct Instances Pane. If there is no number, the class does not have any instances. Abstract classes

(see below) cannot have instances; concrete classes may or may not have instances.

The Class Pane at the Instances Tab uses icons to give information about the structure of your
knowledge base and the nature of your classes. See the Class Icons for more information.

Next: The Direct | nstances Pane
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% The Direct Instances Pane

The Direct Instances pane shows all the direct instances, if any, for the class selected in the Class Pane at
the Instances Tab, and allows you to view, edit, create, and delete direct instances.

A direct instance is an instance that has been created directly under the class. However, because of
inheritance, an instance of aclassis also an instance of al that class's superclasses. Therefore, an
instance can be an instance of many classes, however, it can only be adirect instance of asingle class.

This pane has three components:

1. Thelnstance Buttons allow you to create, edit, and delete instances.
2. The Instances Window displays an aphabetical list of the instances for the selected class.

3. Thelnstance Lookup Bar alows you to locate an instance in the Instances Window by typing the
instance name and clicking the binoculars. See Finding an Instance for more information.

r@ Instances |
‘| Direct Instances VI|C|%|:

Zhief Honcho
Mr. Science
Mz Gardiner
Sports Mot

N

The Instances Window

When asingle class is selected in the Class Pane at the Instances Tab, the Instances Window shows all
the instances belonging to that class. Instances are displayed in alphabetical order by the text in the
browser key, which is the dot that has been designated as the identifying slot for the class. If no browser
key has been selected, Protégé-2000 uses a default key, <instance name>, which isdisplayed asa
number, such as newspaper 0017. See The Browser Key Menu for more information.

When a single instance is selected, the information for that instance is shown in the Instances Form to
the right.




The color of the icon to the left of the instance name gives information about the instance:

The instance can be edited. Y ou can enter your edits directly to the right, or click the View
V putton to open the I nstances Form.

e

The instance cannot be edited. Instances cannot be edited if they are included from another
® project. See Including a Project for more information.

Next: The Instance Buttons
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5% The Instance Buttons

The Instance buttons, ¥ C ¥, located at the top right of the Direct Instances pane, allow you to view

and edit, create, or delete ainstance. Note that these icons have a similar action wherever they appear;
for example, see the Class Buttons.

Direct Instances Vi C| & x|[f

Zhief Honcho
hr. Science |
hs Gardiner

Sports Mut  Tnstance Buttons

The buttons have the following actions:

V(iew) button: Click this button to open the Instances Form for the highlighted class. See

v Editing an Instance.

C C(reate) button: Click this button to create a new instance for the class highlighted in the
Class Pane at the Instances Tab. See Creating an Instance Directly.

P Back-references button: Click this button to view all the objects that reference the
highlighted instance. See Viewing Back-References.

x Delete button: Click this button to delete the highlighted instance. See Deleting an

Instance.

If the View or Delete button is grayed out, this indicates that the current instance cannot be edited or

deleted. Such an instance always has a gray <> jcon to its left. Instances cannot be edited if they are
included from another project.

If the Create button is grayed out, no instances can be created for the class selected in the Class Pane at

A

the Instances Tab. Thisisthe case if the classis abstract, shown by an ™ icon.

Next: The Instances Form
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% The Instances Form

The Instances form can be used to define and edit the slot attributes of the instance selected in the Direct
Instances pane. If asingle classis selected, the Instances form is displayed at the right of the Instances
tab. The Instances form is aso displayed separately in afree-standing window whenever you click on the
View ¥ Instance button in the Direct I nstances pane. Whenever you enter changes into the Instances
form, they take effect immediately. To make the changes permanent, select Save from the Project menu.

E:E Tire sales [Standard _Ad] =]
HE
Ad Name Containing Section VIiC| +| -
Tire sales <I» Sports
Expiration Date Layout VIC| +| -
Image Published In VIC| +| -
@ 0aM a7y
Page Number Purchaser VIC| +| -
[_] Urgent
43
Ad Salesperson VIC| +| -

For each dlot in the instance, the Instances Form displays afield where you can enter the information for
that slot. The display and options for the field depend on the type of information that isincluded in the
field.

If the type of information you enter is not appropriate for the slot, the entry will be shown in red when
you leave the dlot. For example, entering a decimal number in an integer slot is not allowed. Values that
violate other slot conditions, such as values less than the minimum or greater than the maximum, will
also be shown in red.

Humber Of Pages
44

If avalueisrequired for the slot and there is currently no value, thefield is outlined in red.



Ad Hame

Note Icons

Thenoteicons, € *, at the upper right of the form allow you to add and remove yellow sticky notesto
your class. The noteis always displayed along with the form. For information on how to add notes to any
frame (class, instance, or slot), see Working with Notes.

Next: The Field Buttons
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53 The Field Buttons

Some fields have field buttons, ¥ c+ - , located at the top right of the field. These buttons allow you to view and edit, create, add, or
delete avalue for the field. The buttons available depend on the type of field.

Integer Multiple VIiC| -
12
144
Section VIC| +| -

The following field types have buttons:

. Multiplefields of any type, that is, fields that allow more than one value.
. Single Classfields and Instance fields.

The buttons have the following actions:

[Button Name [Fields Where it Appears Action




All multiple fields

Click this button to open adialog box or form that allows you to edit the
highlighted value.

For Instance fields, any edits you make will take effect everywhere the

All Instance fields

v V (iew) button linstance occurs.
[Class fields and Instance fields
For single Class and I nstance fields, the value does not need to be
jhighlighted.
For Float, Integer, and String fields, click this button to open aform
Multiple Float, Multiple Integer, [where you can enter anew value.
C lc(reate) button and Multiple String fields _ _ _ _
For Instance fields, click this button to create a new instance. See

|ICreating an Instance From a Field.

+ Add button

All multiple fields

IClass and Instance fields

[Click this button to add a value. For multiple fields, this adds an
additional value to the list; note that you cannot add the same value
twice. For single Class fields and Instance fields, this lets you choose

from alist of pre-existing values.

- Remove button

All multiple fields

Class and Instance fields

Click this button to remove a vaue. For multiple fields, this removes the
highlighted value from the field. For single Class fields and | nstance

fields, this clears the field, but does not remove the selected class or
Instance from the knowledge base.

For multiple fields, the View and Delete buttons are grayed out when none of the values are highlighted.




Next: The Standard Fields
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% Standard Fields

For each dot in the instance, the | nstances Form displays a field where you can enter the information for that slot.
The display and options for the field depend on the type of information that isincluded in the field.

Note: These topics describe the default fields only. Y ou can select different formats for the fields using Forms.

Protégé-2000 provides the following fields for both Single and Multiple cardinality. For smplicity, only the
Single cardinality is shown:

Field Type Default Single Cardinality Field Default Appearance
. A checkbox field that describes a slot astrue or
[Poolean Field false for thisinstance lv] Urgent
. A text display field and three buttons that allow | Class Vi +] -
Class Field : .
you to specify aclass as the value for this slot
. A text entry field that verifies that the entered Salary
|Float Field . . .
valueis avalid decima number 12.580
, : Section VI C| +| -
linstance Field A text dlspl_ay flel_d and four buttons that al Iqw
— |youto specify an instance as the value for this slot
A text entry field that verifies that the entered Page Number
|[nteger Field \value is avalid whole number 14
Headline
String Field i
=TINg HEC A textentry field Bank CQutflanks Stubborn 90 Year Old Man
Symbol Field A drop-down list that allows you to select from a Reading Level
preset list of values High_school ¥

Single vs. Multiple Fields

A multiple cardinality field is very similar to the corresponding single field. There are some common differences:

Single Field Multiple Field

Only allows one value. Entering anew value means  JAllows multiple values.
removing the old one.

Always have Field Buttons which allow you to view, add or

Some fields (e.g., Float, Integer, Symbol) do not have create, and delete values for the field.

Field Buttons.

To add avalue, click onthe Add ¥ or Create C Field Button. The way you enter avalue depends on the field

type. For example, you may choose values from alist, or you may simply type your value in a pop-up entry
window.
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3% The Boolean Fields

Boolean/Single Field

Aninstance with a Boolean/Single slot displays the slot as a checkbox. To set or change the value for a
Boolean/single slot, click in the box to add or remove the checkmark.

For example, the Personals_Ad class contains the Boolean slot Ur gent; the Silly instance of
Personals_Ad is not Urgent, while the M 137 instance is:

] Urgent not Urgent
[v| Urgent Urgent

Next: The Class Fields
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3% The Class Fields

A class dot contains values which are classes. The classfields allow you to enter these asvaluesfor a
slot.

Class/Single Field

An instance with a Class/Single slot shows a display pane with three buttons that let you edit, add, and
remove classes. The value of thisdot isasingle class:

Class Wl o+ —

To edit aclass:

1. Click the View ¥ button to open the Class Form for the class that is displayed or selected in the
entry bar.

If thereis no class, the View button is grayed out. For information on editing a class, see Viewing a
Class.

To select aclass as the value of the slot, or to change the existing value:

1. ClicktheAdd ¥ button. A Select Classes dialog box is displayed.

2. Select asingle class as the value of the ot.

3. Click OK.

4. The classyou selected is shown in the display bar. If another class was displayed previoudly, it
has been removed.

Toremoveaclass:

1. Click theRemove ~ button. Thedisplay bar is cleared.

Class/Multiple Field

An instance with a Class/M ultiple slot shows a display pane with three buttons that let you edit, add,
and remove classes. The value of thisslot isalist of classes:



Class Multiple Vi +| -

(C) Advertisement &
(C) Layout_info

To edit aclass:

1. Click the View ¥ button to open the Class Form for the class that is displayed or selected in the
entry bar.

If thereis no class, the View button is grayed out. For information on editing a class, see Viewing a
Class.

To add aclass:

1. ClicktheAdd ¥ button. A Select Classes dialog box is displayed.

2. Select the class(es) you want as the value of the slot. Y ou can select multiple classes by holding
down the Ctrl key asyou click.

3. Click OK.

4. The class(es) you selected is shown in the display bar.

Toremoveaclass:

1. Highlight the class(es) you want to remove.
2. Click theRemove ~ button. The selected classes are removed.

Next: The Float Fields
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3% The Float Fields

A float dot contains values which are floating point numbers. Float numbers may include a decimal
point. Values of type Float are stored on your system as floating point values, and are only as accurate as
your system. When entering a Float value for an instance, you can use decimal point or exponential
representation. Y ou can enter positive and negative values. For example:

Representation Description

1234.56 Standard decimal notation.

1.23456E3 Exponential notation, shorthand for 1.23456 - 103. Represents 1234.56
-1234.56 Negative number.

1.23456E-3 Exponential notation with a negative exponent, shorthand for 1.23456 -

10-3. Represents 0.00123456.

For convenience in typing, you can enter alower case e instead of an uppercase E.

Float/Single Field

An instance with a Float/Single slot shows an entry bar:

Salany

12.80

To edit the value, ssimply click in the entry field and make your edits.
To set the value of a Float/Single slot, smply enter the number you want in the entry bar.
To clear aFloat/Single slot, smply delete the value in the entry bar.

Note: Theinformation in aFloat field must be a floating point number. If you enter text or other invalid
information, the entered text will be displayed in red and will not be saved by the system. The previous
value (if any) will be used instead.

Salany

CoOmmission

Invalid entry in a Float field

Float/Multiple Field

An instance with a Float/M ultiple slot shows a display list with three buttons:



Float Multiple VIC| =

1.47
244834

To edit apre-existing value for aFloat/Multiple dlot:

1. Select the value you want to edit.

2. Click the View ¥ button. An Edit Float Value dialog box is displayed.
3. Edit the number directly in the dialog box.
4. Click OK.

To add avalue to aFloat/M ultiple dlot:

1. Click the Create © button. A Create Float Value dialog box is displayed.
2. Enter the number you want in the entry bar. The number may include a decimal point.
3. Click OK.

To remove avaue from a Float/M ultiple slot:
1. Select the value(s) you want to remove. Y ou can select multiple values by holding down the Ctrl

key.
2. Click theRemove ~ button. The selected values are removed.

Next: The Instance Fields
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G5 The Instance Fields

Instance/Single Field

Aninstance with al nstance/Single slot shows an entry field and four buttons that let you edit, create,
add, and remove instances. The value of this slot isasingle instance:

Section VI IC| +| -

To edit an instance:

1. Click the View ¥ button to open the Instances Form for the instance that is displayed or

selected.
2. Enter the updated information directly in the | nstances Form.

Any changes you enter into the Instances Form take effect immediately. Note that the instance valueisa

reference to the selected instance. This means that if you edit an instance in any location, the changes
will appear in al the locations where it is referenced.

If no instance is currently displayed, the View button is grayed out.

To create anew instance:

1. Click the Create C button. The Instances Form is displayed.
2. Fill in the form for the new instance.

This creates anew instance as a direct instance of the class that you select. See Creating an Instance
From a Field for more information.

To add an existing instance to the value of the dot:

1. ClicktheAdd ¥ button. A Select Instances dialog box is displayed.

2. Inthe Allowed Classes pane, select the class where the instance you want is located.

3. Select asingleinstance in the Direct Instances pane.

4. Click OK. Theinstance you selected is shown in the display bar. If another instance was
displayed previoudly, it has been removed.

This selects a pre-existing instance as the value of the field. Thisinstance can also be viewed in the
Direct Instances pane and may also appear as a value for other instances. Note that any edits you make to
thisinstance will appear in all locations where this instance occurs. Y ou should be sure that you want
the change to be global before editing an existing instance. In some cases, it may be more appropriate to
create a new instance instead.




To remove an instance:

1. Click theRemove ~ button. The selected instance is removed.

This removes the instance as a value of the current field, but does not remove it from the project. The
instance can still be viewed viathe Direct Instances pane for the correct class, and still appearsin any
other field where it has been selected. To delete an instance from the knowledge base, use the Delete

button in the Direct Instances pane. See Deleting an Instance for more information.

Instance/Multiple Field

An instance with alnstance/M ultiple slot also shows alist with four buttons that let you edit, create,
add, and remove instances. The value of thisslot isalist of instances:

Responsible For WIS +] =

hr. Science
Sports Mut
Ms Gardiner

To edit an instance:

1. Click the View ¥ button to open the Instances Form for the instance that is displayed or selected.
2. Enter the updated information directly in the Instances Form.

Any changes you enter into the Instances Form take effect immediately. Note that the instance valueisa

reference to the selected instance. This means that if you edit an instance in any location, the changes
will appear in al the locations where it is referenced.

To create an instance;

1. Click the Create C button. The Instances Form is displayed.
2. Fill inthe form for the new instance.

See Creating an Instance From a Field for more information.

To salect an instance as the value of the dot:

1. ClicktheAdd ¥ button. A Select Instances dialog box is displayed.

2. Inthe Allowed Classes pane, select the class where the instance(s) you want are located.

3. Select the instance(s) you want to add. Y ou can select multiple instances by holding down the
Ctrl key asyou click.



4. Click OK. Theinstance(s) you selected are shown in the display bar.
To remove an instance:

1. Highlight the instance(s) you want to remove.
2. Click theRemove ~ button. The selected values are removed.

Next: TheInteger Fields
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RS The Integer Fields

Integer/Single Field

Aninstance with alnteger/Single slot shows an entry field:

Page Number

14

To edit the value for an I nteger/Single dot, simply click in the entry field and make your edits.
To create avaue for an Integer/Single slot, simply enter a whole number in the entry field.
To clear an Integer/Single dlot, smply delete the value in the entry field.

Note: Theinformation in alnteger field must be awhole number. If you enter text or other invalid
information, the entered value will be displayed in red and will not be saved by the system. The previous
value (if any) will be used instead.

Humber Of Pages

12.58

Invalid entry in an Integer field

Integer/Multiple Field

An instance with alnteger/M ultiple slot shows a display list with three buttons:

Integer Multiple V(IC| -

12
144

To edit apre-existing value for an I nteger/Multiple slot:

1. Select the value you want to edit.

2. Click the View ¥ button. An Edit Integer Value dialog box is displayed.
3. Edit the number directly in the dialog box.
4. Click OK.



To add avalueto an Integer/Multiple dot:

1. Click the Create © button. A Create Integer Value dialog box is displayed.
2. Enter awhole number in the entry bar. Y ou can enter positive or negative values.
3. Click OK.

To remove avalue from an I nteger /M ultiple dlot:
1. Select the value(s) you want to remove. Y ou can select multiple values by holding down the Ctrl

key.
2. Click theRemove ~ button. The selected values are removed.

Next: The String Fields
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=38 The String Fields

String/Single Field

Aninstance with a String/Single slot shows an entry field:

Heailline

Bank Outflanks Stubbaorn 90 Year Old Man

To set the value of the slot, smply typein the slot. Y ou can enter ASCII characters for a string,
including upper and lowercase letters, numbers, and the basic symbols on the keyboard, such as!, _, and
%. String values can also include spaces.

Y ou can edit the string directly in the slot. To clear the slot, simply delete the current text.

String/Multiple Field

Aninstance with a String/M ultiple ot shows a display pane with three buttons:

Keywords VIC| -

Marine Biolooy
lacques Cousteau

To edit apre-existing value for a String/M ultiple dlot:

1. Select the value you want to edit.

2. Click the View ¥ button. An Edit String Value dialog box is displayed.
3. Edit the string directly in the entry field in the dialog box.

4. Click OK.

To create avaluefor a String/Multiple slot:

Click the Create C button. A Create Stri ng Value dialog box is displayed.

2. Enter astring in the entry field. Y ou can enter ASCII characters, including upper and lowercase
letters, numbers, and the basic symbols on the keyboard, such as!, , and %. String values can
also include spaces.

3. Click OK.

=

To remove avaue from an String/Multiple dlot:



1. Select the value(s) you want to remove. Y ou can select multiple values by holding down the Ctrl
key.
2. Click the Remove ~ button. The selected values are removed.

Next: The Symbol Fields
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5% The Symbol Fields

Symbol/Single Field

Aninstance with a Symbol/Single slot shows a drop-down list:

Reading Lewvel

To set the value of the dlot, click on the list and double-click to select your choice.

Reading Level

Elementany
“Middle_school —
High_school
College

To change the value of the slot, make a different choice from the list. To clear the dlot, select the blank
value at the top of thelist.

Symbol/Multiple Field

An instance with a Symbol/Multiple slot displays multiple values.

Next: Creating an Instance Directly

Instances Table of Contents




% Creating a Instance Directly

Creating instances is part of the iterative process of developing a Protégé-2000 project. Before you
create instances, you need to have created and organized the classes and slots that model your knowledge
base structure.

Creating instances can give you valuable information about the project structure and its applicability. As
you add instances to your project, you may expose missing or redundant areas which tell you that you
need to redesign some of the class/slot structure. However, as you move classes and create and delete
dlots, you may lose information in your instances. In addition, it is difficult to split a single instance into
two or more instances. Therefore, you should not add an extensive base of instances until you believe the
structure of your project isfairly stable.

There are two ways to create an instance:

. You can create an instance directly, from the Direct Instances pane. Thisis described below.
. You can create an instance from an Instance Field for another instance. See Creating an I nstance
From aField.

Creating an instance from the Direct Instances pane creates the instance directly in the selected class. To
create a new instance from the Direct Instances pane:

1. Inthe Class Pane at the Instances Tab, highlight the class where you want the instance to appear.

Classes

@ (0 THINGA

@ (C):CLASEA

@ (C) FACETH

@ (C)5LOTA

@ (C) puthor A

@ (C) Content A
@ (C) pdvertiserment &

(C) Article (10)

&= (C) Layout_info*
(T Library (13
@Newspaper 0
@Drganizatinn 13

@'@F‘ersnn

i

2. Click the C(reate) button, which appears as a C in the instance buttons at the right of the Direct
I nstances pane. The new instance will appear in the Direct Instances pane. It will have a default
name, such as project INSTANCE_00001.



‘|Direct Instances V| C|X|

Bank Cutflanks Stubborn 90 Year O §§
Cousteau Heads for Drydock :
Destination Mars :
Japan, Europe Hold Trade, Currend §§
Wir Doomed By Collision :
Seles endures rain delays to beat iy §§
SMI has hig rale in DARPA HPKB P &
SMI Short Course a Smash -
sunburned Swans Sing Sad Song | =
What's That You Say ? Froto-J is L §§
hewspaper_IMNSTANCE_00006 g

3. Use the Instances Form at the right to fil I in the slots for the instance. Any required fields are
outlined in red.

Ad Name

Next: Creating an Instance From a Field
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Creating an Instance From a Field

Y ou can create an instance from any Instance field in the Instances Form. Creating an instance from an
Instance field creates the instance in one of the Allowed Classes for the dot associated with the field.

To create a new instance from an Instance field:

1. Inthe Class Pane at the Instances Tab, highlight a class which has adlot of type I nstance. For

example, to create an instance for the class Section, you could select the Article class, which has
a Section dot.
2. Inthe Direct Instances Pane, select an instance.

‘| Direct Instances V(C|¥x|

Bank Outflanks Stubborn 90 Year 0|
Cousteau Heads for Drydock :
Destination Mars 3
Japan, Europe Hold Trade, Currendg §§
Mir Doomed By Collision :
Seles endures rain delays to beat by §§
Shl has hig rale in DARPA HPKB P -
St Short Course a Smash :
Sunburned Swans Sing Sad Song &
VWhat's That You Say 7 Praota-J is U ¢

3. Inthe Instances Form, go to the field for the Instance slot. Here is the field for the slot Section:

Section VI|C| +| =

4. Click the Create C button at the top right of thefield. If there is more than one Allowed Class for

the dlot, a Select Concrete Clsdialog box is displayed. Select the class you want and click OK.
If thereisonly one Allowed Class, you can skip this step.
5. An Instances Form will appear for the new instance. It will have a default name, such as

project INSTANCE_00001.
&% newspaper INSTANCE_0000.__ =] E3

Section Hame

Fry sectinn|

6. Usethe Instances Form to fill in the slots for the instance.

7. The new instance is added as a slot value for the instance you selected in step 2.
8. Toview theinstance, you can select the class it appearsin in the Class Pane at the Instances Tab.

The new instance then appears in the Direct Instances Pane for that class.

Note: The slot value is areference to the selected instance. This meansthat if you edit the instance in
any location, the changes will appear in all the locations where it is referenced.

Y ou can aso create an instance by clicking the Create C instance button at the top of the Direct




Instances Pane. See Creating an |nstance Directly for more information.

Next: Viewing an Instance
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5% Viewing and Editing an Instance

To view and edit an existing instance:

1. Inthe Class Relationship pane at the Instances Tab, select the class which contains the instance

you want to edit. If the classis not currently displayed, you may need to navigate to it viathe
class hierarchy. The instances for the selected class are displayed in the Direct | nstances pane.

2. Select the instance you want to edit in the Direct Instances pane. The current information for the
highlighted instance will be shown in the Instances Form to the right.

3. Enter the updated information directly in the Instances Form to the right or click the View v
button in the Direct Instances pane to show the same form as a free-standing window.

Any changes you enter into the Instances Form take effect immediately. To make the changes
permanent, save the knowledge base by selecting Save from the Project menu. To revert to the last
saved version, close Protégé-2000 without saving changes. If you have made extensive changes to your
knowledge base during the current session, you may wish to save before editing instances.

Y ou can also edit an instance from afield. See Instance Fields for more information.

Next: Deleting an Instance
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Deleting an Instance

To delete an instance from the knowledge base:

1. Inthe Class Relationship pane at the Instances Tab, select the class which contains the instance

you want to delete. If the classis not currently displayed, you may need to navigate to it viathe
class hierarchy. The instances for the selected class are displayed in the Direct | nstances pane.

2. Select the instance you want to delete in the Direct I nstances pane. To highlight multiple

instances for the same class, hold down the Ctrl key while clicking each class. To highlight a
range of instances, click the first instance, then hold down the Shift key and click the last instance
in the range.

3. Click the #< icon from the instance buttons. Y ou will be prompted for confirmation.

Once an instance has been deleted it cannot be recovered. However, if you close Protége-2000 without
saving changes, you will revert to the last saved version. If you have made extensive changes to your

project during the current session, you may wish to save before deleting instances. To do this, select
Save from the Proj ect menu.

Y ou can also remove an instance value from a slot. This does not remove the instance from the
knowledge base. See Instance Fields in the Standard Fields for more information.

Next: Finding an Instance

Instances Table of Contents




To find an instanceinthe D

Finding an Instance

irect |nstances pane:

1. Select the class that contains the instance in the Class Pane at the Instances Tab.
2. Typeall or part of the browser text for the instance in the Instance L ookup Bar at the bottom of

the Direct | nstances pane.

ad

B

3. Press Enter/Return or click the Find @4 button.

If there is only one match, the selection in the the Direct Instances pane will move to the instance which
contains the entered text. If there is more than one match, a dialog will be displayed asking you to

choose the instance you want.

Comparison is case-insensit

ive and position-independent. In the following list, s would find Mir

Doomed by Collision and Sunburned Svans Sing Sad Song.

I3 Instances

| Direct Instances V|C|X|

Bank Qutflanks Stubborn 90 Year 0ld Man
Zousteau Heads for Dirydock

Cestination Mars

Japan, Europe Hold Trade, Currency Talks
Mir Dioomed By Callision z
Seles endures rain delays to beat McQuiller
Shll has hig role in DARPA HPEB Project :
Shil Short Course a Smash

Sunburned Swans Sing Sad Sondg :
YWhat's That You Say ? Proto-J is Under Wiay =

If you are unable to find the instance you are looking for, it may bein adifferent class. Y ou can use the
lookup bar at the bottom of the Class Pane at the Instances Tab to ook for classes.

Next: Moving an Instance to a Different Class
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% Changing the Class of an Instance

Y ou can change the class of an instance using drag-and-drop in the Instances Tab. To change the class of
an instance:

1. Select the classthat contains the instance in the Class Pane at the Instances Tab.

Select the instance you want to move in the Direct Instances pane.

3. Hold down the mouse button and drag the instance from the Direct I nstances pane to the Class
Pane at the Instances Tab until it is on top of the desired class.

4. Release the mouse. The instance will now have the selected class as its direct type. Note that the
slots of the dragged instance will automatically change to reflect the inheritance from the new
class.

N

Note: When you drag an instance to anew class, the fields in the instance will change to match the slots
in the class. If you drag an instance, you may lose some of the information in your instance. Thislossis
permanent. Y ou cannot restore the information by dragging the instance back to the original class. In
addition, any changes you make will be evident wherever that instance is referenced -- for example, if
that instance appears as the value of afield, the change will also occur in the field. Therefore, you should
be sure you want to make these changes before you drag an instance to a new class. Y ou can use the
backreferences 4t button to see where thisinstance is referenced before changing its class. Y ou may aso
wish to save a backup of the project before you move instances. See Renaming a Project for more
information.

Next: Queries Table of Contents
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The User Interface

. TheQueriesTab
. TheQuery Pane
. The Search Results Pane
. TheQuery Library Pane

Query Tasks

. Creatinga Query

. Creating a Complex Query
. RunningaQuery

. SavingaQuery

. Retrieving a Query

. ClearingaQuery
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The Queries Tab

The Queries tab allows you to create, run, and save queries, which are away to select instances from your project base on the values of one or more
dlots. Queries are not part of your knowledge base, but are away to identify the instances in your project, based on class and slot properties.

The Queries Tab consists of three panes:

1. The Query Pane, where you enter or modify your query. Y ou can al'so combine multiple queries.
2. The Search Results Pane, which displays the query results when you click Find.
3. The Query Library, which allows you to save and retrieve queries. Saved queries can be modified or chained.

Note: If you are working on a smaller screen, you may not see all of these panes. To view or enlarge the Query Library pane, drag the slider bar near the
bottom of the Query Tab. To view or enlarge the Search Results Pane, drag the slider bar at the right side of the window. See Working With a Small
Window for more information.



file:///C:/SMI/doc/users_guide/projects/small_window.html
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*The Query Pane

The Query Pane allows you to enter, modify, or save your queries.

T newspaper Protégé-2000

[C:\Program Filez\Protege-Z2000\examplezs\newspaperinewspaper.pprj)

Project Edit Window Help
O ||| BB
f@ Classes | S| Slots | . Tl Forms | ‘T: Instances | ¢4 Queries |
Query :
Class V| +| = | Slot Vi +| - Float :
(8] salary is greater than ¥ | 100000
More Clear Match All Match Amy Find
Ouery Name
Feople with salary greater than 100,000 O Adid to Query Library

The Query Pane has the following components:



1. One or more gquery bars, where you can construct a query by selecting a class, dot, criterion, and value.

2. The Combined Query buttons, which allow you to add and remove additional query bars, and to specify how they are combined.
3. The Find button, which allows you to run your query.

4. The Query Name bar and Save Query button, which allow you to name and save a query.

Query Bar(s)
Each query bar has:

1. A Classentry field, which allows you to specify a class by clicking the Select Class * putton. If aclassis already shown, using the
Select Class * button replacesit. You can also view the selected class by clicking the View V putton, or remove it by clicking the
Remove ~ button.

2. A Slot entry field, which alows you to specify aslot by clicking the Select Slot * putton. If adlotis already shown, using the Select

Slot ¥ putton replacesit. You can also view the selected slot by clicking the View V' button, or remove it by clicking the Remove ~
button.

3. A criteriamenu, which allows you to set the criteriafor the query based on the sot.

4. A vaue entry bar or menu, which allows you to set the value for comparison. The entry type is based on the slot value type.

Choices for the criteria menu and value are as follows:

Slot Type CriteriaMenu Action

Boolean is Verifies whether or not the Boolean value istrue or false, as selected from the
menu at the right.



Class

Float

Instance

Integer

String

Symbol

Combined Query Buttons

More

contains
does not contain

is
is greater than
is less than

contains
does not contain

is
is greater than
is less than

contains

does not contain
is

is not

hegins with
ends with

is
is not

The selected criterion is compared to a class selected at the right. To select a
class, click the Select Class * putton. To remove acl ass, click the Remove

~ button. Only one class can be selected.

The selected criterion is compared to the value typed in the Float entry bar at
the right.

The selected criterion is compared to an instance selected at the right. To
select an instance, click the Select Instance * putton. To remove an instance,

click the Remove ~ button. Only one instance can be selected.

The selected criterion is compared to the value typed in the Integer entry bar at
theright.

The selected criterion is compared to all or part of astring typed in the entry
bar to the right. For example, selecting begins with and typing M in the String
entry bar will find all instances of the selected class/slot combination that
begin with M.

The Symbol entry bar to the right becomes a drop-down menu that displays all
possible values for the slot. The selected criterion is compared to the value.

Click this button to create an additional query bar, which can then be set with class, slot, and criterion.



Fewer If there are two are more query bars, click this button to remove the bottommost query bar.
Clear Click this button to clear al query bars and reduce the Query Pane to asingle, blank query bar.
For two or more query bars, click this button to specify that any instance found must match all the criteria (the

Match All intersection or AND) specified in the query bars.
For two or more query bars, click this button to specify that any instance found must match at least one of the
Match Any o : e
criteria (the union or OR) specified in the query bars.
Find Button
Find When the query has been set up as desired, click this button to find all instances that match the selected criteria

Query Name and Save Query

The Query Name bar at the bottom of the pane allows you name a query by typing any string.

When the query has been set up as desired, click this button to save the query in the Query Library using the namein
the Query Name bar.

o

Next: The Search Results Pane
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i The Search Results Pane

The Search Results Pane at the right of the Query Tab displays the query results when you click Find.

Note: If you are working on a smaller screen, you may not see this pane. To view or enlarge the Search
Results Pane, drag the slider bar at the right side of the Query Pane (to the left of the Search Results
Pane). See Working With a Small Window for more information.

- W b

Search Results (2) W 4

“KT> ChiefHoncho  (Editar)
kT Joe Schmo  (Reporter)

The Search Results Pane has the following components:

1. A list box which shows all instances that match the most recent query.
2. Two buttons which alow you to get more information about a selected instance.
3. A Find bar which allows you to find an instance in along list.

These components are fairly simple, so only the buttons are described further.

The buttons at the right of the pane have the following actions:

WV View button: Click this button to open the Instances Form for a selected instance
i Back References button: Click this button to view all references to the selected instance.

Next: The Query Library Pane
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The Query Library Pane

The Query Library allows you to retrieve saved queries.

Note: If you are working on a smaller screen, you may not see this pane. To view or enlarge the Library
Pane, drag the slider bar near the bottom of the Query Pane (above the Query Library Pane), or click the
up button at the bottom of the Query Pane. See Working With a Small Window for more information.

Query Library VI &
@ Feople with salary greater than 100,000 :

@Ar’[icles wehiase authors are highly paid
@Ar‘[icles whose authors are highly paid and adicles are urgent with less than 50 pages

The Query Library Pane has the following components:

1. Alist of al saved queries.
2. Buttonsthat allow you to view, retrieve, or delete a query.

Only the buttons are described further.

The buttons at the right of the pane have the following actions:

vV View button: Click this button to view the details for a selected query.

o Retrieve button: Click this button to retrieve the query, which puts the query in the Query
Pane ready for modification or for finding instances.

pd Delete button: Click this button to delete the highlighted querie(s).

Next: Creating a Simple Query
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Creating a Simple Query

The Queries Tab allows you to query your project and locate al instances that match the criteriayou
specify. You can create a simple query, or combine multiple criteriato restrict or expand your results.

Y ou can create a simple query in one of three ways:

. You can specify aclass, select one of the dlots attached to the class, and then specify criteria
based on the slot type. Running the query will find the instances that match your criteria.

. You can create a query based solely on aslot, without selecting a class. Running the query will
find the instances that match your criteria.

. You can create a query based solely on a class, without selecting aslot or any criteria. Running
the query will find all instances of the selected class and all of its subclasses.

To create asimple query:

1. If you know the class you wish to specify, click the Select Class * putton above the Class entry
bar. (If you wish to create a query based solely on adlot, start at Step 3.)

Query

Class Wi+ =

2. Select the class you want from the Select Classes dialog box, then click OK. (If you wish to
create a query solely on that class, you are now ready to run it.)

F Select Classes Ed

(C) THING A

@ (C):SYSTEM-CLASS A

@ (C) puthor A

&= (C) Content &

& (C) Layout_info &
@Lihraw
@Newspaper
@Drganizatinn

B'@F'ersnn

~ OK 7 Cancel

The classis now displayed in the Class entry bar.
3. Click the Select Slot F button above the Slot entry bar.



Slot

v+ -

4. Select adot from the Select Slot dialog box. If you selected a class, only slots attached to that
class are shown. If no classis selected, all slots are available. Click OK

2 Select Slot

5| ad_name

@ aticles

|E| ad_salesperson
@ advertisements
@ atticle_authar
@Amcle_ﬁrpe

S| hilling_chars

r

~ OK

* Cancel

5. Make a selection from the pull-down criteria menu. This menu becomes active after you select a
dlot or aclass; the choices are based on the slot's Vaue Type.

6. Enter avalue for comparison at the entry bar to the right. The entry method for this value depends
on the dlot value type.

Note: As mentioned above, you can create a query based solely on adlot; to do this, skip Steps 1 and 2.

Y ou can aso select the dot first and then the class; thisis useful if you remember the slot name, but are
not certain of the classesthat it is attached to. To do this, select the dlot asin Steps 3 and 4, then select as
classasin Steps 1 and 2. In this case, the Select Classes dialog box will show only those classes that

have the selected dot.

Next: Creating a Complex Query
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Creating a Complex Query

The More button at the bottom of the Query Pane allows you to combine multiple query barsinto a
complex query. To create a complex query:

Fill inthe first query bar as described in Creating a Simple Query.

Click More. An additional query bar is displayed.

Fill inthe new query bar. Y ou may use the same class or slot, but do not have to.

Continue to click the More button to create query bars as necessary to add more criteriato your

query.

5. To specify that all your criterion should be matched by each instance found (Boolean AND), click
Match All. To find al instances that match at least one query bar (Boolean OR), click Match
Any.

6. Torunyour query, click Find.

PO P

If you are creating a complex query, and wish to remove the criteriain the last (bottommost) query bar:

1. Click Fewer. The bottommost query bar is removed.

Next: Running a Query
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S Running a Query

The Find button at the bottom of the Query Pane alows you to run your queries and find all instances
that match the criteria currently in the Query Pane.

Torun aquery:
1. Make surethat the query isfilled out as desired. See Creating a Query or Creating a Complex

Query.
2. Click Find. The matching instances are displayed in the Search Results Pane.

Next: Saving a Query
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S Saving a Query

Once you have a set up aquery the way you like, as described in Creating a Query or Creating a
Complex Query, you can save it in the Query Library to retrieveit later. Thisis especially useful for
complex queries or for queries that you use often.

To save aquery:

1. Make surethat the query isfilled out as desired.
2. Enter aname for the query in the Query Name entry bar. Y ou can use any name. It isagood idea
to use aname that describes the query, such as Articles that are urgent.

3. Click the Save Query @ button. The query is saved in the Query Library.

See Retrieving a Query for information on running a saved query.

Next: Retrieving a Query
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. Retrieving a Query

Once you have saved a query in the Query Library, you can retrieveit at any time.

To retrieve aquery:

1. Select the query you want from the list in the Query Library. (If you are working on a smaller
screen, you may not see this pane. To view or enlarge the Library Pane, drag the slider bar near
the bottom of the Query Pane or click the up arrow button at the bottom of the Query Pane.)

2. Click the Retrieve Query @ putton. Any query information currently in the Query Paneis cleared
and the highlighted query is loaded into the query pane.

3. If you wish to make any changes, or combine this query with additional query information, you
can modify it. See Creating a Query and Creating a Complex Query for more information.

4. Click Find to run the query and see all matching instances.

Next: Clearing a Query
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Clearing a Query

- -
Y ou can clear al theinformation in the Query Pane. This allows you to start or load anew query.
To clear aquery:

1. Click the Clear button.

All query information in the Query Paneis cleared. If there are multiple query bars, they are
removed, so that only one query bar is shown.

Next: Glossary
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Extending Protégeé-2000

Protégé-2000 includes an application programmer interface, the Protégé AP, that allows a Java
programmer to extend the Protégé system. The API provides the Java packages and classes for complex
operations such as creating new widgets. The documentation for this packageis at
http://protege.stanford.edu/doc/pdk/index.html

Next: Glossary
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RDF Schema Support in Protége-
2000

For version 1.5 of Protége-2000, we have re-implemented our RDF (Schema)

support in order to make it more stable and to make it easier to implement other
RDFS-based backends such as OIL and DAML. Furthermore, several features were

added, such as

. Inaddition to around-trip version, you can export as simple RDF(S) (i.e.,
Protégé specific facets are not encoded in additional triples);

. support for namespace abbreviations (frame names are never prefixed with
complete URIs, only with abbreviations);

« When exporting a project that has included projects, you can put the included
projects into different namespaces (see the section "Renaming the (default)
namespaces of included projects’ below).

Here you will find a comparison of the RDF(S) and Protégé-2000 models.

Importing, creating, and saving RDF(S)
files

. Toimport your existing RDF(S) files into Protégé-2000 select the Project |
I mport menu item and select RDF Schema from the storage format dialog.
Enter the name of the file containing your RDF schema and the name of the
file containing your RDF instance data in the appropriate fields.

. To create anew RDF project, which will include the schema and the instance
data, select the Project | New menu item and select RDF Schema from the
storage format dialog.

. Anexisting Protégé-2000 project can be saved as an RDF(S) project by
selecting the Project | Save In Format menu item and selecting RDF
Schema from the storage format dialog. If you check plain RDFS, no
Protégé specific facets are exported.

« YoucanuseProject | Savein Format... to export a project using the old
backend into a project using the new one (don't use Project | Import for this
since the new backend uses different encodings for Protégé specific facets).

Renaming the (default) namespaces of


http://www.w3.org/RDF/
http://www.ontoknowledge.org/oil/
http://www.daml.org/
http://smi-web.stanford.edu/projects/protege/protege-rdf/protege-rdf.html

Included projects

This feature can be used to transform an existing (Standard Text File/CLIPS) project
into an RDF(S) one where frames from included projects reside in different
namespaces (you can also achieve the reverse effect, i.e. forcing al (or some)
projects to share a namespace or have the same namespace as the main project). Here
is how it works:

1. Transform the project into an RDF(S) one where all projects (main and
included ones) have the same default namespace. Y ou need to do this "bottom
up", i.e., for theincluded projectsfirst, and finally for the main one. Make
sure you save al fileswith new file names (or in a new directory), or the main
file does not load any more (since it will already try to load the new included
projects)!

2. Load the new main project and click Project | Save as..... If you have
included projects that were loaded with the RDF(S) backend, you will see an
Advanced ... button. Change some or al of the namespaces and save (the
console window will show aremark if namespaces of included projects are
renamed). Close the project.

3. For each of the included projects for which you have renamed the default
namespace, load and change the namespace (via Project | Saveas...).

4. Y ou can now load the main project.

Example

A simple exampleisin the Protege-2000/examples/rdf directory.

Known bugs and problems

. only the RDF Schema namespace http://www.w3.org/TR/1999/PR-rdf-
schema-19990303# is supported when saving (on import, the new namespace
Is also recognized)

. rdfs:seeAlso, rdfs:isDefinedBy, rdfs:label, container, and reified statements
are not supported

. multiple types for a single resource are not supported

. you cannot make changes to the standard meta classes (i.e., rdf:Resource,
rdf:Property, rdfs.Class, etc.)

. XML Schema datatypes are not recognized as rdfs;Literal (but it isunclear if
they should)
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