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Scheduling Ontology Engineering Projects
Using gOntt

Mari Carmen Suarez-Figueroa, Asuncion Gomez-Pérez,
and Oscar Munoz-Garcia

Abstract In order to manage properly ontology development projects in complex
settings and to apply correctly the NeOn Methodology, it is crucial to have
knowledge of the entire ontology development life cycle before starting the devel-
opment projects. The ontology project plan and scheduling helps the ontology
development team to have this knowledge and to monitor the project execution.
To facilitate the planning and scheduling of ontology development projects, the
NeOn Toolkit plugin called gOntt has been developed. gOntt is a tool that supports
the scheduling of ontology network development projects and helps to execute
them. In addition, prescriptive methodological guidelines for scheduling ontology
development projects using gOntt are provided.

14.1 Introduction

One of the crucial aspects within engineering processes is the issue of planning and
scheduling development projects. These two terms are often thought of as synony-
mous; however, they are not. While planning’ is the act of drawing up a plan, that is,
a series of steps to be carried out to achieve an objective, scheduling® is defined as
the activity of placing planned events along a timeline. Scheduling clearly depends
on planning, and both are crucial in any project.

Bearing in mind that ontologies are part of software products and that sometimes
ontologies are considered a kind of software, experiences and practices in software
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engineering can be adopted and adjusted in the ontology engineering community.
For this reason and with the aim of achieving in ontology engineering a similar
degree of maturity to that of the software engineering field, we take as basis
software engineering works to provide ontology engineers with help in planning
and scheduling ontology development projects.

In software engineering, every development project has a life cycle (Taylor
2008), which is produced by instantiating a particular life cycle model. Life
cycle models can be seen as abstractions of the phases or stages through which
a product passes along its life. Examples of life cycle models are waterfall (Royce
1970), incremental (Sommerville 2007), iterative (Pfleeger 2001), evolutionary
prototyping (Davis et al. 1988), and rapid throwaway prototyping (Davis et al.
1988).

To properly manage software development projects, it is crucial to have knowl-
edge of the entire software development life cycle (Stellman and Greene 2005). In
this regard, software engineers always plan and schedule every development project
before starting it. The project plan defines the tasks to be carried out and establishes
the human resources to perform the project work. To estimate the effort required to
perform each task, techniques such as (Stellman and Greene 2005) Wideband
Delphi, PROBE, and COCOMO II can be used.

The project schedule is a calendar that links the tasks to be performed with
the resources to support their performance. One of the most common forms of
representing schedules is to use a Gantt chart (Gantt 1974); and the most popular
tool for creating a project schedule is Microsoft Project, according to (Stellman and
Greene 2005). However, according to our knowledge, any tool for managing
project schedules provides guidelines on how to execute the project.

Ontologies are used for making knowledge explicit and allowing it to be shared.
One of the keys when building ontologies as in the case of software products is to
plan and schedule the ontology development. However, in ontology engineering,
planning and scheduling are still in their early stages. Only METHONTOLOGY
(Fernandez-Lopez et al. 1997; Blazquez et al. 1998) defines the scheduling activity,
but it does not provide guidelines for helping ontology developers to plan and
schedule their projects. Other methodologies, such as On-To-Knowledge (Staab
et al. 2001) and DILIGENT (Pinto et al. 2004), do not include these activities in
their developments. Regarding the calculation of cost estimation of projects, the
only technique available is ONTOCOM (Simperl et al. 2009), a model that predicts
the costs of ontology development projects.

To cover this lack of methods and tools for planning and scheduling, this chapter
describes (a) the gOntt plugin, a tool that supports the scheduling of ontology
network development projects and helps to execute them, and (b) prescriptive
methodological guidelines for scheduling ontology development projects using
2Ontt.
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14.2 Scheduling Ontology Development Projects

Scheduling, as defined in the NeOn Glossary of Processes and Activities mentioned
in Chap. 2, refers to the activity of identifying the different processes and activities
to be performed during ontology development, their arrangement, and the time and
resources needed for their completion. Thus, this activity includes as an important
task the establishment of the ontology network life cycle, that is, the specific ordered
sequence of processes and activities that ontology developers carry out during the
life of the ontology network.

The goal of scheduling is to organize the different processes and activities in
time, that is, to state a concrete programming or scheduling that guides the ontology
network development, including processes and activities, their order and time, as
well as human resource restrictions.

To establish the concrete schedule for the ontology network development, four
important questions have to be answered:

1. How to organize an ontology development project into phases, or in other words,
which ontology network life cycle model is the most appropriate for the ontol-
ogy network development?

2. Which particular processes and activities should be carried out in the ontology

network development?

. Which order and dependencies exist among processes and activities?

4. What amount of resources (human and time) is needed and available for the
development of the ontology network?

W

The first three questions are related to the establishment of the ontology network
life cycle, and their responses would result in a general plan for the ontology
network development. The fourth question is related to the inclusion of time and
human resources restrictions for each process and activity included in the plan, and
its response would result in the concrete schedule for the ontology network devel-
opment. An estimate on how many people should be involved in the ontology
network development can be obtained using the ONTOCOM model (Simperl et al.
2009). This is a cost estimation model, whose goal is to predict the costs (expressed
in person per month) arising in typical ontology engineering processes.

As in the case of software engineering projects, an ontology engineer cannot
start the ontology development project scheduling without having first identified the
ontology requirements. In addition, the scheduling activity needs as input the types
of potential knowledge resources (ontological resources, non-ontological resources,
and/or ontology design patterns) to be reused during the development.

The filling card for the scheduling activity, presented in Fig. 14.1, includes the
definition, goal, inputs and outputs, performer of the activity, and time of the
activity.


http://dx.doi.org/10.1007/978-3-642-24794-1_2

306 M.C. Suarez-Figueroa et al.

Scheduling

Definition

Scheduling refers to the activity of identifying the different activities and processes to be
performed during the ontology development, their arrangement, and the time and
resources needed for their completion.

Goal

The scheduling activity states a concrete programming or scheduling to guide the
ontology network development, including processes and activities and the order in which
they appear, and time and human resources restrictions and assignments.

Input Output

Ontology Requirements Specification
Document (ORSD) and types of Schedule  for the ontology network
potential knowledge resources to be development.

reused.

Who

Software developers and ontology practitioners, who form the ontology development team
(ODT), in collaboration with users and domain experts.

When

This activity must be carried out after the ontology requirements specification activity and
after performing a quick search for existing and available knowledge resources.

Fig. 14.1 Scheduling filling card

14.3 gOntt: NeOn Toolkit Plugin for the Scheduling Activity

To support the scheduling of ontology development projects, the NeOn Toolkit
provides a plugin called gOntt. This plugin is conceptually based on the following
ingredients that are explained in Chap. 2: (a) the scenarios of the NeOn Methodo-
logy, (b) the set of ontology network life cycle models, and (c) the NeOn Glossary
of Processes and Activities.
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The gOntt plugin has the following main objectives:

1. To support ontology developers in the decision of which ontology network life
cycle model is the most appropriate for building their ontologies

2. To help ontology developers in the decision of which concrete processes and
activities should be carried out in the ontology network development and in
which order

3. To instantiate the life cycle model selected and to create a particular life cycle
for the ontology development with the processes and activities needed, including
time restrictions on them

4. To inform ontology developers about how to carry out a particular process or
activity through the NeOn methodological guidelines and a reference to the
concrete NeOn plugins to be used — that is, to help ontology developers in the
ontology project execution.

According to the aforementioned objectives, gOntt functionalities can be divided
into two main groups: functionalities for scheduling ontology development projects
and functionalities for helping in the execution of ontology development projects.

The functionalities for scheduling an ontology network development are:

e To create particular schedules from scratch, by allowing the ontology developer
to include processes, activities, phases, and relationships, along with restrictions
between them. Such processes and activities could either come from the NeOn
Glossary of Processes and Activities or be new ones proposed by the developer.

¢ To create particular schedules in a guided way. gOntt creates preliminary plans
for the ontology development with a simple two-step wizard. The ontology
developer uses the wizard to answer a set of simple and intuitive questions
that implicitly allow him to select the ontology life cycle model and the
processes and activities to be carried out.

— gOntt internally uses a set of heuristics based on methodological foundations
and scheduling templates® (Suarez-Figueroa 2010) to automatically generate
the initial plan.

— gOntt provides the user with an initial plan in the form of a Gantt chart that
the user can modify in the following fashion: (a) by including or deleting
processes and activities, (b) by changing order and dependencies among
processes and activities, and (c¢) by including resource assignments and
restrictions to the planned processes and activities (this possibility is out of
the scope of this chapter).

» To create, modify, and delete gOntt projects.
¢ To export and import gOntt projects in an interchange format based on XML
(files with .got extension).

3 Such scheduling templates show ontology project default plans based on the different and
possible combinations among life cycle models, scenarios, and processes and activities.
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» To provide graphical and textual visualizations of gOntt projects.

¢ To rename, reorder, and delete processes, activities, and phases from a gOntt
project.

« To change the scope of a given process or activity (e.g., to change a given
activity to a different phase).

¢ To create, modify, and delete connections between activities, between processes,
and between activities and processes. If a connection exists between two
elements, the latter cannot start until the former is completed. These connections
can have two different meanings:

— Logical dependencies: when it is required that one activity is carried out
before another because of the nature of the activities (e.g., diagnosis before
repair in ontology validation)

— Temporal dependencies: when an activity should be performed after another
because of project requirements (e.g., ontology reuse and non-ontological
reuse can be carried out in parallel because they have no restrictions between
them but, in some cases, there are not enough human resources to perform the
activities in parallel, and so they should be set to perform in sequence)

¢ To include and modify the duration and the starting date of the processes,
activities, and phases.

» To check gOntt projects with respect to logical and temporal constraints.

¢ To provide usual editing capabilities such as copy, paste, undo, and redo.

The functionalities for helping in the execution of ontology development projects
are:

» To provide the developer with some methodological guidelines for the processes
and activities identified in the NeOn Methodology, and thus

— To display a filling card, which includes the process or activity definition, its
goal, inputs and outputs, performer of the process or activity, and time of the
performance. Figure 14.2 shows an example of the filling card for the
ontology localization activity.

— To display a workflow and some methodological guidelines explaining how
the process or the activity should be carried out, including its inputs, outputs,
and actors involved. Figure 14.3 shows an example of the methodological
guidelines for the ontology localization activity. Workflows are implemented
with Eclipse cheat sheets®.

* Cheat sheets is a new emerging technology within Eclipse V3.0 that is meant to guide a developer
through a series of complex tasks to achieve some overall goal. Some tasks can be performed
automatically, such as launching the required tools for the user. Other tasks need to be completed
manually by the user.
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.00 Ontology Localization: Filling Card

Definition

Ontology localization refers to the adaptation of an ontology to a particular

language and culture

Goal

To translate an ontology expressed in a source natural language into a target

natural language

Input

" An ontology whose ontology terms

are expressed in one or several
natural languages, from which one
is selected as source natural
language

Who

Qutput

been translated to the target natural
language. The resulting translations are
added to avaliable labels of the original 4
ontology already in one or several v

An ontology whose ontology terms have m

Software developers and ontology practitioners, who form part of the ontology
development team, on collaboration with domain and linguistic experts

When

Once the conceptual model of the ontology is stable, so as to avoid spending time
and resources in a model that is not definitive

F

Close )

Fig. 14.2 Example of the ontology localization filling card in gOntt
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» To provide a direct access to the NeOn plugins associated to each process
and activity planned. This means that gOntt triggers the different NeOn Toolkit
plugins associated to each process or activity included in the plan. To make this
possible, gOntt uses the so-called extension points”.

» To launch the Kali-ma dashboard (described in Chap. 15) with the plugins that

are related to a given activity, process, phase, or whole scheduling projects.

Figure 14.4 shows the general appearance of the gOntt plugin, whereas
Fig. 14.5 shows a specific plan; as for the latter, it is worth mentioning that in the
reuse phase, ontological and non-ontological resource reuses can be replicated for

5 gOntt has its own extension point that the rest of NeOn Toolkit plugins should implement (see

Suarez-Figueroa et al. 2010 for more detail).
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Ontology Localization: Workflow and Methodological
Guidelines

v ¥ Introduction
b Task 1.Select the most appropriate linguistic assets
~ Task 2. Select ontology term(s) to be localized
The goal of this task is to select the ontology term(s) to be localized.
Domain experts and the ontology development team carry out this
task taking as input an ontology whose terms expressed in a source
natural larguage need to be localized to a target natural language.

The task output is a set of ontology terms with information of the
text to be translated and its context.

Since there are no methodological guidelines for guiding in the
selection of the ontology terms, we believe that the user is the one
who has to choose the space of candidates to be localized. At this
stage, the user may choose to localize the complete ontology or
certain terms only.

« Task 3. Obtain ontology term translation(s)

For each ontology term, the goal of this task is to obtain the most
appropriate translations in the target langiage. Domain and linguist
experts carry out this task taking as input the text of the ontology
term(s) to be localized.

Different techniques can be used to automatize this task:

1) cross-language term extraction to discover translation equivalents,
2) word sense discovery for discovering the possible senses or
definitions of the translations, and

3) word sense disambiguation for selecting the most appropriate
translatior for each ontology term(s).

The task output is a ranked set of translations for each ontology term
(sh.

} Task 4. Evaluate term translation(s)
} Task 5. Ontology update

Fig. 14.3 Example of the workflow and of some methodological guidelines for the ontology
localization activity in gOntt

every single resource used in the ontology development; the same holds for the
reengineering phase in the non-ontological resource reengineering process.

For each ontology network development project within the NeOn Toolkit, up to
one gOntt scheduling can be created.

To create a new gOntt project, one of the following NeOn Toolkit new
wizards must be launched (see Fig. 14.6): “Schedule a project from scratch”
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Select a wizard ﬂ

Wizards:
{_type filter text Q)
¥ (= gOntt
D Schedule a project from scratch
Schedule a project in a guided way
» (= 0WL2 Ontology

] Show All Wizards.

® (< Back J( Next > ) ( Cancel )\i Finish )

| d

Fig. 14.6 gOntt wizards for scheduling new projects
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4 1% NewOntologyProject [OWL2]
Scheduli
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_ | Classes
__| Object Properties
| Data Properties
| Annotation Properties

_| Datatypes

Fig. 14.7 Accessing a scheduling from the Ontology Navigator
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or “Schedule a project in a guided way.” Then the wizard selected will ask about
the ontology network development project that ontology developers want to
schedule.

Once the scheduling has been created for a given project, ontology developers
can access to the gOntt project by clicking on the “scheduling” item in the Ontology
Navigator as Fig. 14.7 shows.

14.4 Guidelines for Scheduling Ontology Development
Project Using gOntt

The workflow for carrying out the scheduling of ontology development projects
using gOntt is presented in this section. Each of the tasks in the workflow proposed
includes prescriptive methodological guidelines. The tasks for carrying out the
scheduling activity are shown in Fig. 14.8 and are explained in detail below.

Task 1. Selecting the ontology network life cycle model. The goal of this task is to
obtain the most appropriate ontology network life cycle model for the ontology
network to be developed. Users, domain experts, and the ontology development
team carry out this task, taking as input both the ontology requirement specification

Types of potential
knowledge
resources to be
reused

Task 1. Selecting the ontology
network life cycle model

I

Users, Domain Experts and ODT l

Initial Plan
(in the form of
a Gantt chart)

Task 2. Selecting the set of
scenarios

I

Users, Domain Experts and ODT

Update of the
Initial Plan
(in the form of
a Gantt chart)

Task 3. Updating the initial plan

I

Users, Domain Experts and ODT

Scheduling
for the Ontology
Network
Development

Task 4. Establishing resource
restrictions and assignments

i
vy ¥

Users , Domain Experts and ODT

Fig. 14.8 Tasks for scheduling ontology development projects with gOntt
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%)

New Ontology planning project
The antology life cycle model.

Are the ontology requirements assumed to be fully known at the begining @ o
of the cntology netwerk development? i
How many cycles do you want to perform in your ontology network 2 =
development? -

)] [ <mck ) @ neas ) ( Cancel

Fig. 14.9 Choosing the ontology network life cycle model

document (ORSD) (see Chap. 5) and the types of potential knowledge resources to
be reused during the development. To help ontology developers in the decision of
which is the most appropriate life cycle model among those presented in Chap. 2,
gOntt presents a simple natural language question, displayed in Fig. 14.9. Based on
the response given, either the waterfall model is selected, or the iterative-incremen-
tal model. In the latter case, ontology developers should also provide the expected
number of iterations in the ontology development.

Task 2. Selecting the set of scenarios. The goal of this task is to select the set of
scenarios to be followed during the ontology network development. Users, domain
experts, and the ontology development team carry out this task, taking as input both
the ontology requirement specification document (ORSD) and the set of potential
knowledge resources to be used during the development.

To help ontology developers in this task, gOntt presents the set of natural
language questions displayed in Fig. 14.10. If the model selected in Task 1 is the
waterfall one, then questions should be answered once; on the other hand, if the
model selected is the iterative-incremental one, then the set of questions should be
answered once for each iteration expected.

With the responses to these questions, the set of heuristics based on methodo-
logical foundations and the set of scheduling templates (Suarez-Figueroa 2010),
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Fig. 14.10 Selecting the scenarios

gOntt is able to obtain the initial ontology network life cycle, that is, an initial plan
for the ontology network development. The task output is represented as a Gantt
chart, which is de facto standard in software project management.

Task 3. Updating the initial plan. The goal of this task is to modify (if necessary)
the initial plan presented by gOntt. Users, domain experts, and the ontology
development team carry out this task, taking as input both the ontology requirement
specification document (ORSD) and the set of potential knowledge resources to be
used during the development.

Ontology developers can modify the initial plan in the following ways: (a) by
including or deleting processes, activities, and model phases and (b) by changing
order and dependencies among processes and activities.
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Task 4. Establishing resource restrictions and assignments. The goal of this task
is to include information about temporal scheduling and human resource
assignments in the life cycle obtained in Task 3. Users, domain experts, and the
ontology development team carry out this task, taking as input both the ontology
requirement specification document (ORSD) and the set of potential knowledge
resources to be used during the development.

14.5 Conclusions

In order to manage properly ontology development projects in complex settings and
to apply the NeOn Methodology correctly, it is crucial to have knowledge of the
entire ontology development life cycle before starting development. The ontology
project plan defines the tasks to be executed, the time when the tasks will be
executed, and the dependencies between tasks. The project plan is the only way,
as can be shown in other disciplines, to commit people to the project and to show
how the work will be performed. It also aids ontology engineers in monitoring
project execution and assessing the impact of a particular delay in the planned tasks.

With these notions in mind, this chapter presented (a) the gOntt plugin, a tool
that supports the scheduling of ontology networks developments as well as their
execution, and (b) prescriptive methodological guidelines for scheduling ontology
development projects using gOntt.

In relation to the work presented in this chapter, an integration of gOntt and the
guidelines proposed with the ONTOCOM model (Simperl et al. 2009) is planned.
Additionally, such works will be extended by providing details of the cost
associated to carrying out a particular task in an ontology development project.
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