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In the ontology engineering field, key aspects of real-world business contexts are not normally taken into account. One of these crucial aspects is 

that of planning and scheduling. Software engineering practitioners use different approaches and tools for planning and scheduling soft-ware 

development projects, whereas their counterparts in ontology engineering encounter many problems to create project plans and schedules. To 

bridge the gap w e have created a method and a tool (the latter called gOntt) for systematizing the scheduling of ontology devel-opment 

projects in the context of the NeOn Methodology. In this paper w e try to explain the methodological pillars in which method and tool are 

grounded. 

1. Introduction 

Ontologies are used for making knowledge explicit and allowing this knowledge to be shared by different applications in a 

great variety of domains. Several methodological approaches have been proposed to provide guidance during the ontology devel

opment (e.g., METHONTOLOGY [1], On-To-Knowledge [2], and DILIGENT [3]) that have transformed the art of constructing single 

ontologies1 into an engineering activity. Recently, the NeOn Methodology Framework ([4–6]), a scenario-based methodology, has 

been created. This methodology provides prescriptive guidance for the development and maintenance of ontology networks,2 

paying special attention to the reuse and reengineering of available knowledge resources. 

However, the ontology development methodologies proposed before the NeOn Methodology did not provide guidelines on key 

aspects of engineering processes, which are fundamental in real-world business contexts [8]. Issues such as costs estimation, 

planning and scheduling, or quality assurance procedures are normally disregarded in the ontology engineering field. 

One of the crucial aspects within engineering processes is that of planning and scheduling development projects. These two 

independent activities are sometimes viewed as a single activity. Although, planning3 is the act of drawing up plans, that is, a 

series of steps has to be carried out to achieve an objective; and scheduling,4 on the other hand, is defined as the activity to 

set an order and time for planned events. Scheduling should be performed after planning, and the two activities are crucial in 

any engineering project. In software engineering, every development project includes a life cycle [9], which is produced by 
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instantiating a particular life cycle model. To properly manage software development projects, it is essential (a) to know the entire 

software development life cycle [10], and (b) to schedule the project. To do the latter, different approaches can be used, for ex

ample, that of developing a work breakdown structure (WBS) [11], which is a set of tasks with development costs, duration, and 

precedence relationships that can be represented as Gantt charts [12], as PERT (Program Evaluation and Review Technique) 

models [13], or by means of Monte Carlo simulations [14]. In addition, different tools can be employed for planning and sched

uling; the most popular one for creating a project schedule is Microsoft Project, according to [10]. O n the other hand, in ontology 

engineering, one activity, called scheduling [4], covers both the creation of plans (planning) and the establishment of order, time, 

and resources in the plans created. 

Unfortunately, ontology engineering currently offers little help to professional ontologists in showing how to create schedules 

for their ontology development projects. Although a cost estimation model called O N T O C O M [15] is available to predict the costs 

of ontology development projects, the model does not support the scheduling activity. To bridge the gap, w e have created a meth

od and a tool (gOntt), for systematizing the activity of scheduling ontology development projects, within the context of the NeOn 

Methodology. 

The rest of the paper is organized as follows: Section 2 presents the three methodological pillars for scheduling ontology develop

ment projects; Section 3 describes the three-way combination of the methodological pillars of our cornerstone for scheduling; 

Section 4 presents the guidelines for scheduling; Section 5 shows the scheduling templates from the cornerstone; Section 6 describes 

the technological support called gOntt; Section 7 shows the feasibility analysis of the method and gOntt; and finally, Section 8 pro

vides some conclusions and future work. 

2. Three methodological pillars for scheduling 

By scheduling ontology development projects [4] w e refer to the identification of the different activities to be performed dur

ing the ontology development, as well as their arrangement, and the time and resources needed for their completion. The out

come of this activity is the schedule that guides the ontology network development, including activities, their order and time, 

as well as human resources restrictions. 

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

Q1. Which ontology life cycle model is the most appropriate for the ontology network development? 

Q2. Which particular activities should be carried out in the ontology network development? 

Q3. What order and dependencies exist among activities? 

Q4. H o w many resources (human and time) are needed for developing the ontology network? 

The first two questions are related to what in software engineering is called planning, whereas the other two refer to what is 

called scheduling in the same field. In addition, it is important to mention that the first three questions are related to the estab

lishment of the ontology network life cycle, that is, the specific and ordered sequence of activities that ontology developers carry 

out during the life of the ontology network. The responses to the first three questions would result in a general plan for the on

tology network development, which can be graphically represented as a Gantt chart. The fourth question is related to the inclu

sion of time and human resources restrictions for each of the activities included in the plan, and its response would yield the 

particular schedule for the ontology network development. 

The proposed method and gOntt aim at helping ontology developers to answer the first three questions thoroughly. The fourth 

question is partially answered by gOntt, since this tool currently provides default times for each activity planned. 

Both method and gOntt are grounded on three methodological pillars, which are key components of the NeOn Methodology 

Framework ([4–6]). 

1. The first pillar is constituted by a set of nine scenarios for building ontology networks; this set provides information about the 

different pathways that can be used in the ontology development (Section 3.1.1). 

2. The second pillar is a set of two ontology network life cycle models, which provide information on how to organize the activ

ities into phases5 for developing ontologies (Section 3.1.2). 

It should be noted that the ontology network life cycle model describes how to organize an ontology network development pro

ject into phases. The two ontology network life cycle models proposed in the NeOn Methodology are 

(a) The waterfall model family (Section 3.1.2.1), for those cases in which (a) requirements are closed (e.g., to implement an 

ontology based on an ISO standard or on resources with previous consensus on knowledge) or (b) when ontologies 

have to cover a small and well-understood domain. 

(b) The iterative-incremental model (Section 3.1.2.2), for those cases in which requirements are not totally known or can 

change during the ontology development. 

3. The third pillar is a set of possible activities to be performed during any ontology development. This set of activities is shown in 

Fig. 1. 

As can be observed along the paper, the results of the scheduling techniques described here are dependent on the life cycle 

model used to develop the ontology network. 

A distinct period or stage in a process of change or development (http://www.wordreference.com/definition/phase). 
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Fig. 1. Set of activities in Ontology Engineering [16]. (Actions in Ontology Engineering are divided into processes and activities; a process is a group or set of or

dered activities, whereas an activity is an action to be performed, including its required input and output information.) 

3. Cornerstone for scheduling: combining the methodological pillars 

The combinations of the three methodological pillars that form the groundings for scheduling ontology development projects 

are shown in Fig. 2 and can be described as follows 

Scenarios and life cycle models (Section 3.1). This pair combines the different pathways that can be used for building ontology 

networks with the ways in which activities can be organized into phases for developing ontologies. Thus, the pair allows 

knowing which model should be used when a set of scenarios has been chosen. With this knowledge one can answer Q1, 

presented in Section 2. 

Process 

Fig. 2. Cornerstone for scheduling. 
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Scenarios and activities (Section 3.2). This pair puts together the pathway for building ontology networks and the collection of 

activities involved in ontology development; that is, it establishes what activities can be performed and in which scenarios. 

Thus, the pair permits knowing the activities to be performed when a set of scenarios has been chosen. With this knowledge 

one can answer Q2, presented in Section 2. 

Activities and life cycle models (Section 3.3). This pair includes information about which activities for developing ontology net

works should be performed in a determined life cycle model, and particularly, in which phase of such a model. With this 

knowledge one can answer Q3, also presented in Section 2. 

This cornerstone is used as basis both in the methodological guidelines (Section 4) and in the scheduling templates 

(Section 5). 

3.1. Scenarios and life cycle models 

In this section, w e introduce scenarios for building ontology networks (Section 3.1.1) and ontology network life cycle models 

(Section 3.1.2); w e also show how to select both scenarios and life cycle models (Section 3.1.3). 

3.1.1. Scenarios for building ontology networks 

The set of the nine most plausible scenarios identified so far (shown in Fig. 3) provides information about the different path

ways that can be used in the ontology network development. In Fig. 3, the directed arrows with associated numbered circles rep

resent different scenarios. Each scenario is decomposed into different activities. The most general activities, in turn, are 

represented by rounded boxes with a solid black line, while the most particular activities are represented by colored circles 

with a solid black line. The knowledge resources available for reuse and the possible outputs (ontologies and alignments) that 

result from the execution of some scenarios are represented as dotted boxes. 

Next w e provide a brief summary of each of the nine most common scenarios, though these scenarios cannot be considered 

exhaustive. 

Scenario 1: From specification to implementation (S1). This scenario refers to the development of ontologies from scratch. It is 

made up of the core activities in any ontology development, and should be combined with the rest of scenarios. In this setup, 

ontology developers should first specify the requirements that the ontology has to fulfill by means of the ontology requirement 

Ontology Support,Activities: Knowledge Acquisition (Elicitation); Documentation; 
Configuration Management; Evaluation (V&V); Assessment 

Fig. 3. NeOn scenarios for building ontology networks. 
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specification activity. The objective of such an activity is to output the ontology requirement specification document (ORSD) [4], 

which includes, among others, a pre-glossary of terms that the ontology should cover. These terms are used to perform a 

search for possible knowledge resources to be reused in later stages of the development process. The resources can be ontol

ogies stored in repositories and non-ontological resources (e.g., thesaurus) agreed upon by consensus by large organizations 

(e.g., ISO, FAO, W H O ) or owned by particular organizations. These candidate resources provide clues for the identification of 

the scenarios to be applied during the ontology development. Then, the scheduling activity [4] must be executed to identify, 

on the one hand, the different activities to be performed during the ontology development, and on the other hand, their ar

rangement and the time and resources needed for their completion. As a result of this activity, a schedule in the form of a 

Gantt chart is obtained. After that, ontology developers should carry out the rest of the activities included in the schedule. 

Scenario 2: Reusing and reengineering non-ontological resources (NORs) (S2). A non-ontological resource is defined as a 

knowledge resource (glossary, dictionary, lexicon, classification scheme, taxonomy, and thesaurus) whose semantics has not 

been formalized yet by means of an ontology. This scenario unfolds in those cases in which ontology developers have at 

their disposal NORs that can be used in the new ontology development. (NORs normally reflect some degree of community 

consensus). Ontology developers should accomplish first the non-ontological resource reuse activity, which implies the search 

for NORs and the selection of the most suitable NORs to be used for building the ontology network. After this selection, the 

non-ontological resource reengineering activity should be carried out to transform the NORs into ontologies. Then, ontology de

velopers should use the resulting ontologies as input to scenario 1. The approach followed in this scenario allows speeding up 

the ontology development, thus reducing development costs on the one hand, and handling knowledge agreed upon by a 

community of people, on the other. Guidelines to apply this scenario can be found in [17]. 

Scenario 3: Reusing ontological resources (S3). This scenario unfolds in those cases in which ontology developers know about 

ontological resources that can be reused in the new ontology development. There are different ways of reusing ontological re

sources: (a) as a whole; (b) as one part or module; and (c) as ontology statements or triples. In any case, the ontological resource 

reuse activity implies (1) the search for resources by means of semantic search engines (such as Watson6 and LOV7); (2) the 

assessment of the resources to find out if such resources satisfy the needs identified in the ORSD; (3) the evaluation of the 

resources on the basis of a set of criteria (e.g., reuse costs, code clarity, popularity); (4) the selection of the set of the most 

appropriate resources for the development; and (5) the integration of the ontological resources selected as input to scenario 

1. The approach followed in this scenario allows (a) reducing the time and costs associated to the ontology development, 

(b) handling ontologies intended to spread good practices (from well-developed ontologies), and (c) increasing the overall 

quality of ontological models. Guidelines to apply this scenario can be found in [4]. 

Scenario 4: Reusing and reengineering ontological resources (S4). This scenario occurs in those cases in which (a) the outcomes of 

scenario 3 are not totally useful as they are, and (b) the ontological resources should be reengineered to serve the intended purpose 

(e.g., the case of an ontology implemented in O W L that includes disjoint knowledge, whereas the new ontology is needed in RDF(S); 

thus disjoint axioms should be transformed in subclass-of relations). Therefore, the activities to carry out in this scenario are the fol

lowing: firstly, ontology developers should perform the ontological resource reuse activity (scenario 3) to select the most suitable on-

tological resources; then, they should carry out the ontological resource reengineering activity to reengineer the resources selected, 

which implies resource reverse engineering, resource restructuring, and resource forward engineering [4]; finally, ontology devel

opers should use the ontological resources obtained after the reengineering activity as input to scenario 1. 

Scenario 5: Reusing and merging ontological resources (S5). This scenario happens in those cases where (a) several ontological 

resources in the same domain can be selected for their reuse (scenario 3); and (b) the ontology developer needs to create a 

new ontological resource by merging two or more, possibly overlapping, ontological resources. It may also occur that the on

tology developer needs only to establish alignments among the ontological resources selected in order to create the ontology 

network. After this activity, ontology developers should use the outcomes as input to scenario 1. 

Scenario 68: Reusing, merging and reengineering ontological resources (S6). This scenario unfolds in those cases in which the 

result of scenario 5 (a merged ontological resource) is not useful as it is (e.g., the case of an ontology in FLogic with a taxon

omy built following a particular criterion A, while the new ontology is needed in O W L with a taxonomy built using criterion 

B); therefore, the ontological resource merged should be reengineered to serve the intended purpose. Developers should use 

the resulting ontological resource as input to scenario 1. 

Scenario 7: Reusing ontology design patterns (ODPs) (S7). Ontology design patterns [18] represent modeling solutions to some 

well-known ontology modeling problems. This scenario should be applied in those cases in which ontology developers reuse 

best practices encoded as ODPs. (ODPs can be found in repositories, such as the Ontology Design Pattern Portal repository or 

the Semantic W e b Best Practices and Deployment one). The reuse of ODPs mainly occurs during ontology conceptualization 

and implementation activities. After this activity, ontology developers should integrate the outcomes as input to scenario 1. 

Scenario 8: Restructuring ontological resources (S8). This scenario occurs in those cases in which the set of ontological re

sources (from different scenarios) to be integrated in the new ontology needs to be reorganized. The reorganization can 

imply the following activities: (1) modularizing the ontology in different modules; (2) pruning the branches of the taxonomy 

not regarded as necessary; (3) extending the ontology by incorporating (in width) new concepts and relations; (4) specializing 

6 http://watson.kmi.open.ac.uk/Overview.html. 
7 http://lov.okfn.org. 
8 It should be noted that this scenario cannot be considered as the direct combination of S 4 and S 5 because here the merging of resources is performed before the 

reengineering. 
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Fig. 4. Ontology network life cycle models proposed in the NeOn Methodology Framework. (The braces in Fig. 4 (b) mean repetition, and the numbers (2 and 

N) indicate how many times the phases can be repeated.) 

those branches that require more granularity, which implies that more specialized domain concepts and relations are 

introduced; and (5) incorporating new axioms. 

Scenario 9: Localizing ontological resources (S9). This scenario unfolds in those cases in which the terms of the ontology net

work should be written in different natural languages. Ontology developers should perform the ontology localization activity 

once the ontology is almost finished and ready for use. This activity requires the translation of all the ontology terms, 

which are usually in English, into other natural language (Spanish, French, and German, among others) different from the 

language used in the conceptualization. Guidelines to localize ontological resources are provided in [19]. 

Finally, it is worth mentioning that these scenarios can be combined in different, flexible ways, and that any combination of 

scenarios should include scenario 1. 

3.1.2. Two ontology network life cycle models 

In this section, w e present the waterfall life cycle model family (Section 3.1.2.1) and the iterative-incremental life cycle model 

(Section 3.1.2.2). These two models have been adapted to the specific features of the ontology network development from 

software engineering models [20]. 

3.1.2.1. Waterfall life cycle model family 

The main characteristic of the waterfall life cycle model family is the representation of the stages of an ontology network as 

sequential phases. The phases considered in this family of models are the following: 

Initiation phase. In this phase it is necessary to produce the ORSD, which includes the requirements the ontology network 

should satisfy. It is also necessary to have the approval or rejection of the ontology network development. This phase requires 

the identification of the development team and the establishment of the resources, responsibilities and timing (that is, the 

scheduling of the ontology project). 

Reuse phase. The reuse phase has as output one or more knowledge resources to be reused in the ontology network being 

developed. 

Merging phase. The main purpose of this phase is to obtain a new ontological resource from two or more ontological resources 

selected in the reuse phase. 

Reengineering phase. The main purpose of this phase is to reengineer the knowledge resources obtained in the reuse phase. In 

the case of non-ontological resources, these are transformed into ontologies in the reengineering phase. 

Design phase.9 The output of this phase should be both an informal model and a formal one that satisfy the requirements 

gathered in the initiation phase. 

Implementation phase. In this phase, the formal model is implemented in an ontology language. The output of this phase is an 

ontology implemented in RDF(S), O W L, or any other language that could be used by semantic applications or other ontology 

network implementations. 

Maintenance phase. During the use of the ontology network, it may happen that errors or missing knowledge are detected; if 

that were the case, then the ontology development team should correct or improve the ontology network. They should also 

generate new versions for the ontology network. 

N 

2 

9 It is worth mentioning that the design and implementation phases could be jointly performed if ontology development tools (such as NeOn Toolkit, Protégé, etc.) 

are used. 
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Table 1 

Relation between scenarios and waterfall life cycle models. 

4-Phase model 5-Phase model 5-Phase + merging phase model 6-Phase model 6-Phase + merging phase model 

Scenario 1 

Scenario 2 

Scenario 3 

Scenario 4 

Scenario 5 

Scenario 6 

Scenario 7 

Scenario 8 

Scenario 9 

X 

X 
X 

Will you use any non-ontological resource such 
as thesauri, data bases, etc. in your ontology 

network development? 

Scenario 2 

Six-Phase Model 

Will you use any ontological resource in your 
ontology network development? 

Scenario 3 

¿ Five-Phase Model 
Will you use and redesign any ontological 

resource in your ontology network development? 

Scenario 4 

Six-Phase Model 

Will you use and merge a set of ontological 
resources in your ontology network development? 

Will you use, merge, and redesign a set of 
ontological resources in your ontology network 

development? 

Scenario 5 

Five-Phase + 
Merging Phase 

Model 

Scenario 6 

Six-Phase + 
Merging Phase 

Model 

Will you use ontology design patterns in your 
ontology network development? 

Scenario 7 

Five-Phase Model 

Will you restructure your ontology network 
development? 

Scenario 8 

Four-Phase Model 

Will you develop your ontology network in 
different natural languages? 

Scenario 9 

Four-Phase Model 

X 

Fig. 5. Decision tree for selecting scenarios and a model version. 
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Table 2 

Relations among the set of activities and the scenarios and life cycle model phases. 

More general activity 

Ontology Aligning 

Ontology Design Pattern Reuse 

Ontology Module Reuse 

Ontology Reengineering 

Non-Ontological Resource Reengineering 

Non-Ontological Resource Reuse 

Ontological Resource Reuse 

Ontology Reuse 

Ontology Statement Reuse 

Ontology Validation 

Less general activity 

Ontology Annotation 

Ontology Assessment 

Ontology Comparison 

Ontology Conceptualization 

Ontology Configuration Management 

Control 

Ontology Customization 

Ontology Diagnosis 

Ontology Documentation 

Ontology Elicitation 

Ontology Enrichment 

Ontology Environment Study 

Ontology Evaluation 

Ontology Evolution 

Ontology Extension 

Ontology Feasibility Study 

Ontology Formalization 

Ontology Forward Engineering 

Ontology Implementation 

Ontology Integration 

Knowledge Acquisition for Ontologies 

Ontology Learning 

Ontology Localization 

Ontology Mapping 

Ontology Matching 

Ontology Merging 

Ontology Modification 

Related scenarios 

S5, S6 

S7 

S3...S6 

S4, S6 

S2 

S2 

S3...S6 

S3...S6 

S3...S6 

S1...S9 

Related scenarios 

S1...S9 

S1...S9 

S3 … S6 

SI 

S1...S9 

S1...S9 

S8 

S1...S9 

S1...S9 

S1...S9 

S4, S6 

S8 

SI 

S1...S9 

SI 

S4, S6 

S8 

SI 

SI 

S2, S4, S6 

SI 

S2...S6 

S1...S9 

S1...S9 

S9 

S5, S6 

S5, S6 

S5, S6 

SI 

Corresponding phase 

Merging phase 

Reuse phase 

Reuse phase 

Reengineering phase 

Reengineering phase 

Reuse phase 

Reuse phase 

Reuse phase 

Reuse phase 

All phases 

Corresponding phase 

All phases 

All phases 

Reuse phase 

Design phase 

All phases 

All phases 

Design phase 

All phases 

All phases 

All phases 

Reengineering phase 

Design phase 

Initiation phase 

All phases 

Design phase 

Reengineering phase 

Design phase 

Initiation phase 

Design phase 

Reengineering phase 

Implementation phase 

Design phase 

All phases 

All phases 

Design phase 

Merging phase 

Merging phase 

Merging phase 

Design phase 
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Table 2 (continued) 

Less general activity 

Ontology Modularization 

Ontology Module Extraction 

Ontology Partitioning 

Ontology Population 

Ontology Pruning 

Ontology Quality Assurance 

Ontology Repair 

Ontology Requirement Specification 

Non-Ontological Resource Reverse Engineering 

Non-Ontological Resource Transformation 

Ontology Restructuring 12 

Ontology Reverse Engineering 

Scheduling 

Ontology Search 

Ontology Selection 

Ontology Specialization 

Ontology Summarization 

Ontology Translation 

Ontology Update 

Ontology Upgrade 

Ontology Verification 

Ontology Versioning 

Related scenarios 

S4, S6 

S8 

S4, S6 

S8 

S4, S6 

S8 

S1...S9 

S4, S6 

S8 

S1...S9 

S1...S9 

SI 

S2 

S2 

S4, S6 

S8 

S4, S6 

SI 

S3...S6 

S3...S6 

S4, S6 

S8 

S1...S9 

SI 

SI 

SI 

S1...S9 

SI 

Corresponding phase 

Reengineering phase 

Design phase 

Reengineering phase 

Design phase 

Reengineering phase 

Design phase 

All phases 

Reengineering phase 

Design phase 

All phases 

All phases 

Initiation phase 

Reengineering phase 

Reengineering phase 

Reengineering phase 

Design phase 

Reengineering phase 

Initiation phase 

Reuse phase 

Reuse phase 

Reengineering phase 

Design phase 

All phases 

Implementation phase 

Design phase 

Maintenance phase 

All phases 

Maintenance phase 

a Note that this activity (ontology restructuring) can be performed (1) in an independent way (in scenario 8) or (2) as part of the ontological resource reengineering 

activity (scenario 4 and scenario 6). 

In this model family, any stage must be completed before the following stage begins; backtracking is only permitted in the 

maintenance phase in order to correct errors or to include missing knowledge. The model includes a set of support activities 

(e.g., knowledge acquisition, content evaluation) that must be performed in all phases. 

Due to the importance of reusing and reengineering knowledge resources and merging ontological resources, w e have defined 

five versions of the waterfall model, s h o w n schematically in Fig. 4(a). This schema employs a graphical variation of the B N F 

(Backus Normal Form) notation. The rounded boxes with a solid black line represent the phases of the basic model version; 

the rounded boxes with a dotted black line represent phases that are optional, depending on the model version; finally, the 

square brackets m e a n optionality in the composition of model versions. 

These five versions are intrinsically related to the scenarios described in Section 3.1.1. 

Four-phase waterfall model. It represents the stages of an ontology network, starting with the initiation phase and going 

through the design, implementation, and maintenance phases. 

Five-phase waterfall model. It extends the four-phase model with the reuse of the available ontological resources as they are. 

Five-phase + merging phase waterfall model. It is a special case of the five-phase model. It includes a merging phase in order 

to obtain a n e w ontological resource from two or more ontological resources selected in the reuse phase. 

Six-phase waterfall model. It extends the five-phase model with a reengineering phase. It allows reengineering ontological and 

non-ontological resources. 
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Fig. 6. Tasks for scheduling ontology development projects. (ODT means Ontology Development Team.) 

Six-phase + merging phase waterfall model. It extends the six-phase model by including a merging phase after a reuse phase. 

These versions have been created incrementally (that is, the four-phase model is the basis of the five-phase model, the five-

phase model is the basis of the six-phase model, etc.). 

3.1.2.2. Iterative-incremental life cycle model 

This model, shown in Fig. 4(b), organizes the ontology development in a set of iterations (or short mini-projects with a fixed 

duration). Each iteration is scheduled as a single ontology project following any of the waterfall models presented in 

Section 3.1.2.1. However, any version of the waterfall model to be used in the iterative-incremental model should be modified 

in the following way: 

Banning any backtracking between phases in a particular iteration, because refinement should be performed in the next 

iterations. 

Performing a revision of the ontology network requirements and the global plan in the initiation phase of every iteration. 

Devising a detailed plan for each particular iteration. 

The general initiation phase shown in Fig. 4(b) has as main outcomes the ontology network requirements and the global plan 

for the whole ontology network development. The requirements specified in the O R S D can be divided into different subsets. Each 

subset can be covered in different iterations. The result of any iteration is a functional and partial ontology that satisfies a subset 

of the requirements. This partial ontology can be used, evaluated, and integrated in any other ontology network. 

This life cycle model is based on the successive improvement and extension of the ontology network gained by performing 

multiple iterations with cyclic feedback and adaptation. In this way, the ontology network grows incrementally during the devel

opment. N e w requirements are normally included in every iteration; occasionally, however, the partial ontology network does not 

include n e w requirements and is only enhanced. 

3.1.3. H o w to select scenarios and life cycle model 

In this section w e present the knowledge required to answer the question: “Q1. Which ontology life cycle model is the most 

appropriate for the ontology network development?” 
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The scenario-based ontology development is a user-friendly approach where the selection of scenarios to be used can easily be 

decided by answering simple, natural language questions such as the following ones: (a) “Will you reuse any ontological resource 

in your development?”, which, if the response is affirmative, would imply scenario 3, or (b) “Will you develop your ontology in 

different natural languages?”, which, if the response is affirmative, would imply scenario 9. 

Since scenarios and waterfall life cycle models are related, w e have identified the relationships between scenarios for building 

ontology networks and the waterfall life cycle model family, as presented in Table 1. 

Then, w e have proposed a decision tree based on simple natural language questions to select (a) the set of scenarios to be 

followed in the development and (b) the most appropriate version of the waterfall ontology network life cycle model. The natural 

language questions proposed in the decision tree are displayed in Fig. 5. The correspondences between the responses and the 

implications of each response (particular scenarios and model versions) have been established by means of the relations presented 

in Table 1. In this regard, w e have identified the following set of restrictions that must be applied w h e n selecting the set of scenarios 

to be followed in the development: 
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If scenario 4 is selected, then scenario 3 must also be selected. 

If scenario 5 is selected, then scenario 3 must also be selected. 

If scenario 6 is selected, then scenario 5 must also be selected, then, transitively, scenario 3 must also be selected. 

Scenario 1 must always be selected as part of the set of scenarios because it is mandatory. 

In addition, the answers allow the developer to obtain in an indirect way the most appropriate waterfall model version. To 

perform the selection of the most suitable version, the following heuristic should be followed: 

Ifone or more questionsofthe ones proposedinFig.5 are answered affirmatively, then several candidate models could be used. In 

this setup, the model version selected should be the most specific one (note that model versions were incrementally created as 

explained in Section 3.1.2.1). Otherwise, if all responses are negative, the 4-phase waterfall model is selected by default. 

3.2. Scenarios and activities 

In this section w e present the knowledge required to answer the question: “Q2. Which particular activities should be carried 

out in the ontology network development?” 

To know which activities should be performed in each scenario, w e have manually identified the correspondences between the 

scenarios and the set of possible activities to be carried out during any ontology development. These correspondences have been 

established on the basis of our experience in the field. 

W e present Table 2, which relates activities to the one or various scenarios where they can be executed. 

3.3. Activities and life cycle models 

In this section w e present the knowledge required to answer the question: “Q3. What order and dependencies exist among 

activities?” 

To close the circle, we have established which activities must be carried out in a particular phase of the ontology network life cycle 

model, taking into account that these activities must fulfill the purpose and outcome of such a phase. Then, and to obtain the mapping 

between activities and phases in the ontology network life cycle model, w e have compared the activity outputs against the purpose 

and outcome of each phase (initiation phase, reuse phase, merging phase, reengineering phase, design phase, implementation phase, 

and maintenance phase). With the results of the analysis, w e have created the third column in Table 2, which relates activities to 

model phases in the following way: (1) an activity must be performed in a particular model phase; or (2) an activity must be performed 

in all phases. 

Additionally, w e have identified the following empirical rules regarding the preliminary order in which activities have to be 

performed: 

a) The ontology network life cycle model selected dictates an initial ordering of activities, based on the order in which model 

phases should be performed. This order is presented in Section 3.1.2.1. 

b) The availability of output information from one activity could affect the beginning of another activity. For example, the ontol

ogy requirement specification activity must be performed before the scheduling one, and the non-ontological resource reuse 

must be carried out before the non-ontological resource reengineering. 

c) Some activities might be executed in parallel. For example, the reuse of ontological resources and non-ontological resources 

can be performed in parallel rather than in sequence if there are enough human resources. 

4. Guidelines for scheduling 

In this section, w e present some prescriptive methodological guidelines for scheduling ontology development projects. W e 

have divided the scheduling activity into 4 tasks, which can be seen in Fig. 6. 

The first task of the scheduling activity is “Selecting the ontology network life cycle model”, whose goal is to obtain the most 

appropriate ontology network life cycle model for the ontology network to be developed. The ORSD should be considered when 

carrying out this task. In order to help ontology developers to decide which is the most appropriate life cycle model among those 

presented in Section 3.1.2, w e propose the use of a simple natural language question (“Are the ontology requirements assumed to 

be fully known at the beginning of the ontology network development?”). If the response is yes, then the waterfall model family 

is selected; otherwise, the iterative-incremental model is selected. In the case of the iterative-incremental model, ontology devel

opers should also provide the expected number of iterations10 during the ontology development. 

The second task of the scheduling activity is “Selecting the set of scenarios”; its goal is to select the set of scenarios to be followed 

during the ontology network development. In this task, the ORSD and the types of potential knowledge resources to be reused during 

the development must also be considered. To help ontology developers to perform the task, w e propose the use of the decision tree, the 

10 W h e n the ontology is part of a particular project that has a start and an end date already established and fixed, then ontology developers can provide the expected 

number of iterations. In other situations (e.g., when the approach aims to extend the ontology beyond the end of the project), the provision of the expected number of 

iterations becomes more complex. In any case, ontology developers can provide a particular number of iterationsatthe beginning of the ontology development project, 

and then include more iterations in the initial schedule. 



set of restrictions, and the heuristic presented in Section 3.1.3. Thereby, the first combination of pillars in our cornerstone (scenarios and 

models) is being used. If the model selected in Task 1 is the waterfall one, then questions should be answered once, but, if the model 

selected is the iterative-incremental one, then the set of questions should be answered once per each of the iterations expected. 

The third task of the scheduling activity is “Updating the initial plan”; its goal is to modify (if necessary) the initial plan ob

tained after executing Task 2. Ontology developers can modify the initial plan in the following fashions: (a) by including or de

leting activities and model phases, and (b) by changing the order and dependencies among activities. 

The forth task of the scheduling activity is “Establishing resource restrictions and assignments”; its goal is to include information 

about temporal scheduling and human resource assignments in the life cycle obtained in Task 3. The result of this task is that a par

ticular schedule for the ontology development is obtained. The information on how many people should be involved in the ontology 

network development can be obtained,to acertain extent, byusing the O N T O C O M model [15]. This isa cost estimation model whose 

goal is to predict the costs (estimated per person-month) arising in any typical ontology engineering activity. However, this model 

provides neither the duration nor the resources needed for each activity planned. Therefore, this assignment should be manually per

formed. Task 4 is out of the scope of this work. 

5. Scheduling templates: using the cornerstone 

A scheduling template is a combination of scenarios and activities employed to provide an initial plan for an ontology devel

opment project. 

W e have created 12 microtemplates for the different phases described in Section 3.1.2.1. For devising them w e have used the 

combination of activities and models described in Section 3.3. Fig. 7 shows two examples of microtemplates: one for reusing 

ontologies in the reuse phase (Fig. 7.a) and the other for reengineering NORs in the reengineering phase (Fig. 7.b). 

W e have also created a repository of 112 scheduling templates using (a) the aforementioned microtemplates as main compo

nents; (b) two combinations of pillars of our cornerstone (the scenarios and models in Section 3.1 and the scenarios and activities 

in Section 3.2); and (c) the graphical variation of the BNF notation, shown in Fig. 4. 

Fig. 8 shows an example of the scheduling template for scenarios 1, 2, 3 and 7 and the corresponding template in BNF graphical 

notation. 

As mentioned, the repository contains 112 scheduling templates. This number has been calculatedbycombining the different sce

narios in modes where the orderis of noimportance. For this reason, w e have used the formula that calculates the number of subsets 

for a finite set A. 

Thus, the total number of scheduling templates (NT) has been calculated as follows
11: 

N T = N 1 + N 2 = 112, where 

The number of subsets of the set of scenarios without restrictions, that is, {S2, S3, S7, S8, S9} is 

N 1 = 2 5 = 32 

Note that if the former set is empty, it is due to the fact that only scenario 1 is considered. 

The number of subsets of the set of scenarios without restrictions ({S2, S7, S8, S9}) multiplied by the number of possibilities that 

represents the scenario restrictions (Section 3.1.3) 

The scenario restrictions are 

S4 only appears if S3 appears 

S5 only appears if S3 appears 

S6 only appears if S5 appears 

Thus, the number of possibilities is N p = 2 3 - 3 = 5, that is, eight possible subsets of {S4, S5, S6} minus {S4, S6}, {S6}, {}. 

The resulting number 5 must be multiplied by the number of possible subsets of {S2, S3, S7, S8, S9} that contain S3, which is 

25/2 = 16. Therefore, 

• N 2 = 2
4 · Np = 16 · 5 = 80 

6. gOntt: a tool for scheduling 

W e have created a tool called gOntt for scheduling ontology development projects. To develop it, w e have employed (a) the 

cornerstone based on the 3 methodological pillars explained in Section 3 and (b) the repository of scheduling templates presented 

in Section 5. 

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. In this paper w e focus only on the first group. 

The main functionalities for scheduling an ontology network development are 

Creating particular schedules from scratch. This is done by allowing ontology developers the inclusion of activities, phases, as 

well as their relationships and restrictions. The activities could come from the set presented in Fig. 1, or they can be new ones 

proposed by the developer. 

In the calculations, we have considered that the number of subsets of the finite set A is 2n(A), where n(A) is the number of elements in A. 



Fig. 9. Dialog box for selecting the ontology network life cycle model. 

Devising particular schedules in a guided way. gOntt creates preliminary plans by means of a two-step wizard for the ontology 

development. The first step presents the question proposed in the guidelines for Task 1 (see Section 4), as shown in Fig. 9. 

With the response to this question, gOntt is able to obtain the most appropriate ontology network life cycle model. The second 

step presents the set of natural language questions proposed in Task 2 (see Section 4), as shown in Fig. 10. Such questions 

correspond also to those displayed in Fig. 5. With the responses to these questions, gOntt has full information of which sce

narios will be applied in the ontology development, as well as which model versions12 will be used. Thus, the first question 

(Q1) considered in Section 2 can be responded. However, to obtain the initial plan for the ontology development, w e still 

need information of (1) which activities to plan and (2) in which order they should be performed. This information would 

respond the second (Q2) and the third (Q3) questions commented in Section 2. To resolve these questions, gOntt uses the re

pository of scheduling templates presented in Section 5 and, thus, implicitly, the cornerstone described in Section 3. Thereby, 

gOntt has the total information required to obtain the initial ontology network life cycle, that is, an initial plan for the ontology 

network development. This output can be represented as a Gantt chart, which is de facto standard in software project man

agement. Fig. 11 shows an example of such an initial plan, as well as the general appearance of gOntt. 

Ontology developers use this two-step wizard to answer a set of simple and intuitive questions that implicitly allow selecting 

the ontology life cycle model and the activities to be performed. This mode of working is different from that of the Microsoft 

Project, in which the user has to select a general project template (e.g., engineering template, commercial construction tem

plate, and annual report preparation template, among others) from a template library. 

gOntt provides the user with an initial plan in the form of a Gantt chart; then the user can modify the plan in the following 

fashion: (a) by including or deleting activities, (b) by changing order and dependencies among activities, and (c) by including 

resource assignments and restrictions to the planned activities (this possibility is out of the scope of this paper). 

Other basic functionalities provided by gOntt regarding the creation of project schedules are 

Creating, modifying, and deleting gOntt projects. 

Saving and opening gOntt projects in an extension (.got) based on an xml standard. 

Providing graphical and textual visualizations of gOntt projects. 

Deleting activities and phases from a gOntt project. 

Modifying the names of the activities and phases and their order in a gOntt project. 

Creating, modifying, and deleting connections between activities. If there happens to be a connection between two activities, 

the second one cannot start until the first activity finishes. These connections can have two different meanings: logical depen

dencies and temporal dependencies. 

Logical dependencies: when it is required that one activity be performed before another due to the nature of the activities 

(e.g., diagnosis before repair in ontology validation). 

Temporal dependencies: when an activity must be performed after another because of project needs (e.g., ontology reuse 

and non-ontological reuse can be done in parallel because there are no restrictions between them; however, in some 

cases there are not enough human resources to perform the activities in parallel, so they should be performed in sequence). 

Including and modifying the duration and the starting date of the activities and phases. 

In summary, gOntt is a tool mainly for systematizing the scheduling of ontology development projects. This tool supports the 

automatic generation of the initial ontology development plan by means of a Gantt chart. In addition, gOntt assists ontology de

velopers during the execution of the ontology development project. To this aim, gOntt includes prescriptive methodological 

One version if the selected model is the waterfall, and as many versions as the number of iterations expected if the selected model is the iterative-incremental. 



Fig. 10. Dialog box for selecting the scenarios. 

guidelines (workflow and guiding card) and informs about the availability of supporting tools (plugins) when performing an ac

tivity in an ontology development (as shown in Fig. 11). 

As for the technical level, gOntt has been developed as a NeOn Toolkit plugin13; therefore, gOntt has dependencies on NeOn 

Toolkit and Eclipse frameworks. It should be added that gOntt uses the following libraries: 

Gantt Chart Widget.14 The S W T GANTT Chart Widget is a customizable GANTT chart widget written in Java for SWT/JFace 

applications. gOntt uses this library to display the Gantt diagrams. 

SWTCalendar.15 It is a GUI date picker for Java using S W T as the GUI toolkit. It is embedded in the gOntt dialogs for selecting 

dates (e.g. when creating a new activity). 

Finally, it is worth mentioning that when comparing project scheduling tools, the most popular one for creating project sched

ules is Microsoft Project (according to [10]). Such a tool allows managing and scheduling different types of projects. To create a 

project schedule, Microsoft Project offers three different modes: (a) from scratch by adding tasks and phases, among others; 

(b) from a project template (engineering template, commercial construction template, and annual report preparation template, 

among others) selected by the user from a template library; and (c) from an existing project. However, the template library of 

Microsoft Project does not include project templates oriented to ontology development projects. Thus, the most important differ

ence between gOntt and Microsoft Project is that whereas in gOntt the system generates automatically the initial ontology devel

opment plan, in Microsoft Project the user selects a particular project template from the library. Furthermore, gOntt is the only 

scheduling tool for creating and managing project schedules that provides developers with (a) guidelines on how to execute 

the project and (b) tools to support the different tasks during the project execution. 

http://neon-toolkit.org/wiki/Gontt. 

http://hexapixel.com/software/ganttwidget. 

http://swtcalendar.sourceforge.net/. 

http://neon-toolkit.org/wiki/Gontt
http://hexapixel.com/software/ganttwidget
http://swtcalendar.sourceforge.net/


Fig. 11. Screenshot of gOntt. 

7. Feasibility analysis of our proposal 

As de Hoog [21] commented, “It is extremely difficult to judge the value of a methodology in an objective way. Experimenta
tion is, of course, the proper way to do it, but it is hardly feasible because there are too many conditions that cannot be con
trolled”. O n the one hand, the introduction of an experimental toy problem would violate the basic assumption behind the 
need for methodological guidelines: that the development process be complex. O n the other hand, if w e apply the argument pro
vided by de Hoog for knowledge-based systems to the ontology engineering field, w e can observe that it is unlikely that someone 
pay twice for building the same complex ontology with different approaches and tools. 

Given the above statements, the question is what procedure to use to check that our approach (both the method and the tool) is 
reliable and is a real contribution to the field. Such a procedure consisted on the following approach: w e performed a controlled ex
periment with students using the first stable version of the guidelines and the tool. It is true that as indicated by de Hoog, this exper
iment is not a definitive test to judge the value of our approach. In addition, it is worth to keep in mind that the experiment took place 
in two courses, a Master and a PhD course in Artificial Intelligence, which imposed a number of temporary restrictions, and required 
that the activities to be carried out by students were aimed at training them in this discipline. However, this experiment served to 
verify that the line of work was correct, and to guide possible future lines of research. Furthermore, to avoid staying in an experimen
tal toy problem, w e applied the methodological guidelines and gOntt to real projects and asked for feedback to the engineers involved. 

Accordingly, in this section w e briefly summarize (1) the controlled experiment performed in an educational context and 
(2) the use of the guidelines and gOntt during the development of ontologies in some research initiatives (Buscamedia project, 
NeOn project and mIO! project). 

7.1. A controlled experiment in the academic environment 

The controlled experiment was carried out in two different settings and involved Master and PhD students, respectively. These 
groups of students had chosen the ‘Ontology Engineering and Semantic Web’ subject at Facultad de Informática (Universidad 

Table 3 

Answers to the question selected. 

Question 

Is gOntt useful for scheduling ontology development projects? 

Distribution of answers 

Yes No Other 



Politécnica de Madrid). The participants performing the experiment had disparate experience level and quite different background 
in databases and software engineering, and no prior experience in ontology engineering. They executed the experiment during 
the period of October-November 2009. Students (working in pairs) had to develop an ontology network in a free domain, and 
for this purpose they were provided with (1) a set of mandatory activities (e.g., to specify requirements and to reuse different 
types of knowledge resources) and (2) a set of optional activities (e.g., localization, evaluation, and modularization) that they 
had to perform in the ontology development project. 

The main goals of the experiment performed were (1) to obtain the students' degree of satisfaction with the scheduling guide
lines as well as with their software support; and (2) to collect information to approach future lines of work. 

The experiment was divided into the following parts: 

1. The groups of students were given lectures on the NeOn Methodology for developing ontology networks. 
2. Then they followed the NeOn Methodology to develop an ontology network in a domain selected by them. 
3. They used gOntt both for scheduling and executing the ontology development project. (They were given two weeks for car

rying out the practical assignment). 
4. The students filled a questionnaire, divided into two main parts: (1) one related to background knowledge, and (2) the 

other related to the experience gained by employing the methodological guidelines for scheduling and gOntt. The second 
part included 10 questions with fixed responses, and one open question in which they were asked to provide their com
ments. The complete questionnaire is presented in Annex I. 

In order to analyze the students' perception of gOntt, w e have focused on Question 6. The answers are displayed in 
Table 3. 

After analyzing the answers, w e can say that students perceived gOntt as a useful scheduling tool. Indeed, novice ontologists 
(like students in this experiment) can manage an ontology development project in a proper way since the beginning thanks to 
the schedule proposed by gOntt. In addition, the scheduling templates used by gOntt helped ontologists to take into account 
all the possibilities to perform an ontology development project. 

On the other hand, the comments students provided can be summarized as follows: 
gOntt is 

* A good scheduling tool based on activities of the ontology engineering field. 
* A useful tool for providing a preliminary schedule for an ontology development project. 
* One of the easiest tools for creating Gantt charts, thanks to the simple wizards that guide the user. 
* A useful and didactic tool. 
Additionally, 

* It is seen as a centralized environment that allows users to obtain methodological guides without searching external locations. 
» It provides the means for both structuring and centralizing the management of the development. 

But 

* It lacks a good basis for establishing the length of the activities planned. 
» It also lacks exporting functionalities for the schedules (e.g., to Microsoft Project). 

7.2 Using gOntt in the Buscamedia project 

The Buscamedia16 project aims to provide a multimedia semantic search engine; this engine is based on an ontology called 
M 3 1 7 (multilingual, multi-domain, and multimedia). It was funded by the Spanish Ministry of Science and Innovation and in
volved 13 participant entities, which included universities and enterprises. 

The implementation of the M 3 ontology was performed using the NeOn Toolkit (an ontology editor based on a core and a set 
of plug-ins that provide different functionalities). Since this editor provides the user with the functionality of scheduling ontol
ogy development projects, thanks to the gOntt plug-in, the Buscamedia team decided to use gOntt for scheduling the M 3 devel
opment instead of any other general project scheduling tool (like M S Project). In addition, this selection was reinforced because 
gOntt assists also ontologists during the execution of the development projects thanks to the connection between gOntt and 
other NeOn Toolkit plug-ins (evaluation, modularization, reuse, and so on). 

The tasks carried out to plan and schedule the M 3 ontology were those described in Section 4 and depicted in Fig. 6. Here w e 
provide some details on h o w such tasks were performed. 

Task1. Selecting the ontology network life cycle model 
To perform this task, according to Section 4, gOntt poses the following question: “Are the ontology requirements assumed to 

be fully known at the beginning of the ontology network development?” The response in this case was that the requirements 
would evolve along the project. This implies that the life cycle model selected was the iterative-incremental one. Furthermore, 

http://www.cenitbuscamedia.es. 

http://mayor2.dia.fi.upm.es/oeg-upm/index.php/en/ontologies/224-buscamedia-ontologies-m3. 

http://www.cenitbuscamedia.es
http://mayor2.dia.fi.upm.es/oeg-upm/index.php/en/ontologies/224-buscamedia-ontologies-m3


the number of iterations foreseen was five: two related to milestones established in the Buscamedia project, and three considered 

internal iterations that would allow having partial versions of the M 3 ontology network available. 

Task 2. Selecting the set of scenarios 

The ODT involved in the Buscamedia project used the decision tree presented in Section 3.1.3. Given that the model selected in 

Task 1 was the iterative-incremental one, the set of questions had to be answered once per iteration. Below w e present the sce

narios selected in each iteration. In iterations 2 to 5, besides the purpose explicitly pointed out in each of them, a review of the 

requirements not covered in the previous iterations was performed. 

• Iteration 1. It took place from month 3 (December 2009) to month 14 (November 2010) and was considered an internal itera

tion. This iteration includes the requirement specification that the M 3 ontology should cover and the scheduling of the M 3 de

velopment. Additionally, a subset of these requirements was implemented, in particular, requirements related to video resources 

in the sport domain and those related to multilingualism. The reuse of ontological and non-ontological resources (thesauri, stan

dards, etc.) was foreseen, as well as the modification of existing ontological resources, and the use of ontology design patterns. 

Therefore, scenarios selected were 1, 2, 3, 4, 7 and 9. 

• Iteration 2. It started in month 15 (December 2010) and finished in month 18 (March 2011), in one of the milestones of the 

project. The aim of this iteration was to cover a subset of the requirements of any of the identified domains (in particular, 

the topicality domain). In addition to the types of activities involved in the previous iteration, iteration 2 implies the 

restructuration of the ontology network. Therefore, scenarios 1, 2, 3, 4, 7, 8 and 9 were selected. 

• Iteration 3. It started in month 19 (April 2011) and finished in month 26 (November 2011). The goal of this iteration was to 

improve the ontology network taking into account the evaluation of the former version of the network performed during 

month 23. Given that a restructuration was foreseen and that multilingualism was considered along all the iterations (including 

this), scenarios 1, 8 and 9 were selected. 

• Iteration 4. This internal iteration started in month 27 (December 2011) and finished in month 31 (April 2012). The purpose of 

this iteration was to cover the education domain. This iteration is analog to the second one, and its scenarios selected are the 

same, that is, 1, 2, 3, 4, 7, 8 and 9. 

• Iteration 5. This last iteration began in month 32 (May 2012) and ended in month 35 (August 2012) in one of the milestones 

established in the project. The purpose of this iteration was to perform a general revision of the ontology network. In this iter

ation a restructuration was foreseen, so scenarios 1, 8 and 9 were selected. 

As a result of this task, gOntt automatically returns the initial life cycle model of the M 3 ontology network. 

Task 3. Updating the initial plan 

The plan proposed by gOntt was changed in the following way: 

• Iteration 1. The ontology aligning activity was included after the reengineering activity because one of the requirements was to 

establish mappings between different resources reused, both ontological and non-ontological. Furthermore, the restructuration 

of the reused ontologies was foreseen. Hence, the restructuration activity, which in its turn might include modularization, prun

ing and enrichment, was introduced in the plan. 

• Iterations 2, 3, 4 and 5. Environment and feasibility studies were removed, since they only made sense at the beginning of the 

project. As it was foreseen, the modification activity was included in the design phase. 

Task 4. Establishing resource restrictions and assignments 

The updated plan obtained in Task 3 was modified considering the time constraints of each iteration. W h e n an iteration is fin

ished, the plan most thoroughly modified was that of the following iteration. 

Given that gOntt does not provide the possibility of assigning human resources, assignments were manually performed. 

After using gOntt, the team in charge of the M 3 development provided positive feedback about the benefits of using gOntt to monitor the 

project execution and to assess the impact of a particular delay in the planned work. The team also commented the easiness of applying the 

method and using gOntt. In addition, they requested guidelines that complemented the plan with information on time and human resources. 

7.3. Using gOntt in other research initiatives 

With respect to research initiatives, w e can mention the two use cases of the NeOn project: the invoice use case, whose main 

goal was to solve the lack of interoperability between invoice emitters and receivers, and the nomenclature use case, whose main 

objectives were (a) to help in the systematization of creation, maintenance, and keeping up-to-date drug-related information and 

(b) to allow the smooth integration of new drug resources. The ontology developers involved in the two use cases provided pos

itive feedback about the usefulness of the guidelines and gOntt, and about the benefits of using gOntt for managing the project 

and guiding ontologists during its execution. However, they missed the support for assigning human resources to the plan. 

Finally, w e can refer to the mIO! project,18 which aims to provide technologies capable of supplying ubiquitous services in an 

intelligent environment based on user context. The ontology development team remarked on the convenience of having 

predefined the possible activities involved in the ontology development project and the facility of selecting both the lifecycle 

18 http://www.cenitmio.es. 
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model and the scenarios based on the NeOn Methodology. However, they pointed out the lack of support for managing human 

resources and the absence of exporting facilities (e.g., to Microsoft Project). 

8. Conclusions and future work 

A crucial aspect in development projects is that of planning and scheduling, because these are issues that control the quality, 

costs, and stakeholder's expectations. Planning and scheduling can be seen as a roadmap to success in any project. However, 

whereas in software engineering there are different methods, techniques and tools for this purpose, in ontology engineering little 

research has been done in this regard. 

To bridge the gap, we propose a method and a tool (the latter called gOntt), for scheduling ontology development projects. To produce 

these two results (the method and gOntt) we have based on a cornerstone, which represents a three-way combination of 3 methodolog

ical pillars defined in the NeOn Methodology Framework; these pillars are (a) a set of nine scenarios for building ontology networks; (b) a 

glossary of activities in ontology engineering; and (c) two ways of organizing an ontology development, called ontology life cycle models. 

These pillars are fundamental to overcoming the absence of guidelines and tools for scheduling ontology development projects. The com

bination of such pillars allows ontologists (specially those novice in the area) to properly manage ontology development projects, since 

this combination represents the knowledge acquired by expert people when managing projects in the ontology engineering field. Such 

expert knowledge has been modeled and encapsulated in gOntt as (1) a decision tree based on simple natural language questions to se

lect (a) the set of scenarios to be followed in the development and (b) the most appropriate version of the waterfall ontology network life 

cycle model; and (2) a table that relates activities to one or more scenarios where they can be executed. Thus, thanks to gOntt this knowl

edge is available to be used by any ontologist. 

The execution of the work here presented has been carried out mainly within the NeOn project; however, the method and 

gOntt are rather general and thus can be applied in any other project. In fact, this work has been used in different projects 

(e.g., Buscamedia and mIO!) as shown in Section 7. 

When examining the results of the feasibility study, the methodological guidelines and the software support (gOntt) can be acknowl

edged as useful for scheduling ontology network developments. However, experienced and inexperienced users alike have agreed on the 

necessity of having at their disposal guidelines to complement the plan provided by gOntt with information on time and human re

sources. Consequently, w e are now trying to integrate both the guidelines proposed and gOntt into the O N T O C O M model [15] for 

predicting the total costs of the ontology development project at the level of activities. W e also plan to provide details of the cost asso

ciated to performing a particular task in an ontology development project. To do so, we intend to register data from different ontology 

development projects (resources and time), which will be analyzed and used in future projects as a starting point for performing the 

scheduling activity. That is, we aim to integrate several approaches to estimating costs for engineering processes [22]. 

It should be added that the students w h o did the controlled experiment have let us known that they missed the exporting 

functionalities for the schedules (e.g., to Microsoft Project). In fact, w e now think that a good kit of importers/exporters would 

ease the tasks of sharing and reusing in gOntt. 
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Annex I. Questionnaire delivered to the students 

Questionnaire 

Questionnaire about the gOntt plug-in. 

Please answer each question honestly! Thank you very much. 

Background Knowledge: 

1. Are you familiar with software engineering? 

Yes, I work on software engineering 

I know it but I am not consider myself an expert 

No really familiar 

2. Are you familiar with ontology engineering? 

Yes, I work on ontology engineering 

I know it but I am not consider myself an expert 

No really familiar 

3. How many ontologies did you build before this tutorial? 

None 

Less than 5 

(continued on next page) 



(continued) 

Questionnaire 

Less than 10 

Too many 

4. Which is the first thing you do when building ontologies? 

I go directly to the ontology editors 

I first try to come up with ontology requirements with domain experts and users 

I find resources to reuse 

Other: …………………………………. 
Experiences using gOntt: 

5. Did you find the use of the gOntt plug-in: 

Easy? 

Ok? 
Too complicated? 

Please explain your answer: … … … … … … … … … … … … … . 
6. Did you find useful the gOntt plug-in for scheduling ontology development projects? 

Yes 

No 
Please explain your answer: … … … … … … … … … … … … … . 
7. Do you think a previous training is needed for using and understanding the gOntt plug-in? 

Yes 

No 
Please explain your answer: … … … … … … … … … … … … … . 
8. Do you think the wizard for creating a preliminary plan for you development in the gOntt plug-in is: 

Easy? 

Ok? 
Too complicated? 

Please explain your answer: … … … … … … … … … … … … … . 
9. Do you think the way for modifying the preliminary plan proposed by the gOntt plug-in is: 

Easy? 

Ok? 
Too complicated? 

Please explain your answer: … … … … … … … … … … … … … . 
10. Do you think the idea of including methodological guidelines in the gOntt plug-in is: 

A good and useful idea? 

Just a nice functionality? 

A useless idea? 

Please explain your answer: … … … … … … … … … … … … … . 

11. Do you think the idea of including the possibility of triggering gOntt plug-ins from the gOntt plug-in is: 

A good and useful idea? 

Just a nice functionality? 

A useless idea? 

Please explain your answer: … … … … … … … … … … … … … . 

12. In your ontology developments, do you think you will use again the gOntt plug-in? 

Yes, always 

Yes, sometimes 

No 
Please explain your answer: … … … … … … … … … … … … … . 
13. In general, do you think the gOntt plug-in is: 

Very useful? 

A nice gadget? 

Not good enough? 

Please explain your answer: … … … … … … … … … … … … … . 

14. Do you recommend the gOntt plug-in to other colleagues involved in ontology development projects? 

Yes, always 

Yes, sometimes 

No 
Please explain your answer: … … … … … … … … … … … … … . 
15. If you have any other comments or suggestions about the gOntt plug-in, please write them here. 
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