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Abstract. Crowdsourcing innovation intermediaries are orgatiins that me-
diate the communication and relationship betweempamies that aspire to
solve some problem or to take advantage of anynbasiopportunity with a
crowd that is prone to give ideas based on theawkedge, experience and
wisdom. A significant part of the activity of thesgermediaries is carried out
by using a web platform that takes advantage of «6kiools to implement its
capabilities. Thus, ontologies are presented aspanopriate strategy to repre-
sent the knowledge inherent to this activity anete¢fore the accomplishment of
interoperability between machines and systemshinpaper we present an on-
tology roadmap for developing crowdsourcing inn@smatontology of the in-
termediation process. We start making a literatevéew on ontology building,
analyze and compare ontologies that propose thelaawent from scratch
with the ones that propose reusing other ontologied present the criteria for
selecting the methodology. We also review entegpaizd innovation ontologies
known in literature. Finally, are taken some cosidns and presented the
roadmap for building crowdsourcing innovation imediary ontology.

Keywords: Ontology Building Methodologies, Crowdsourcing Inaten, In-
novation Ontology, Ontology Enterprise.

1 Introduction

Ontologies have proliferated in the last years, ttpos Computer Science and Infor-
mation Systems areas. This is essentially justifigdhe need of achieving a consen-
sus in the multiple representations of reality descomputers, and therefore the ac-
complishment of interoperability between machined systems [1].

Open innovation is a timely topic in innovation ragement. Its basic premise is
open up the innovation process. The innovation ggscin general sense, may be
seen as the process of designing, developing amineocializing a novel product or
service to improve the value added of a company.



This paradigm proposes the use of external andnaltédeas, and internal and ex-
ternal paths to market, as means to reach advam¢eshnology used by companies
[2].

The World Wide Web, the open source movement aadd#velopment of Web
2.0 tools facilitates this kind of contributionspeming space to the emergence of
crowdsourcing innovation initiatives.

Jeff Howe and Mark Robinson introduced the ternwdsourcing, in an article in
Wired Magazine [3], as a way of using the Web 20l4 to generate new ideas
through the heterogeneous knowledge availabledngtbbal network of individuals
highly qualified and with easy access to informatand technology. Although, this
concept has been used quite a time, the creatithmediVikipedia and of many exam-
ples of free software, like Linux, are examples afowdsourcing activity.
Crowdsourcing is a form of outsourcing not directedother companies but to the
crowd by means of an open call mostly through aarhet platform. Basically, the
process is trying to solve a company problem bypen call in the network. The
company posts a problem and a vast amount of gl offers the solution for
evaluation. The winning idea is awarded in some aay the company develops the
idea. The crowd can be defined as a large set@fyanous and heterogeneous indi-
viduals, which may be composed of scientists ameeg in various fields, but also of
novices [4, 5].

A crowdsourcing innovation intermediary is an oligation that mediates the
communication and relationship between the seekersmpanies that aspire to solve
some problem or to take advantage of any busingssrtunity — with a crowd that is
prone to give ideas based on their knowledge, é&pez and wisdom [6].

For crowdsourcing innovation intermediary the croswccomposed by groups of
specialists in different areas, such as individaakarchers, research team, labs, post-
graduate students and highly qualified individuals.

This paper makes a literature review on ontologyding, and analyzes and com-
pares ontologies that propose the development fomatch with the ones that pro-
pose reusing other ontologies. It also review @miee and innovation ontologies
known in literature. Finally, are presented theecid for selecting the methodology
and the roadmap for building crowdsourcing innavaintermediary ontology.

To achieve this objectives we defined the followimgin questions, which guided
the literature review: (i) What are the main coriseguiding ontologies building?; (ii)
What are the existing ontologies about businessmmalation?; (iii) Which method-
ologies should be considered to build an ontology?

To answer these questions, we started conductingxhaustive bibliography re-
view of the authors most relevant to the scientifiea, identifying curriculum au-
thors, books, book chapters, papers presentechérences and published articles in
scientific journals. This literature review was dooted in Scopus, Google Scholar,
ISI Web of Knowledge. The documents were colle¢ckedugh the UM catalog, b-on;
RCAAP, IEEExplore, Colcat. Then, based on the esttenbibliography retrieved, we
proceeded to the identification of the most reléyzapers, gathering all those whose

title refers to the following combination of word&ntologies”, “ontology develop-



ment”; “ontology building”; “innovation ontology”ienterprise ontology”; and “on-
tology methodologies”.

This paper is organized as follows. In sectiors2nade a literature revision of on-
tology concepts such as its definition and featuodsssification of ontologies by
different authors, application areas, and entezpizd innovation ontologies. Follow-
ing, in section 3, we review literature on ontolaggthodologies. Finally, the conclu-
sions of this work are presented and the roadmapdiding a crowdsourcing inno-
vation intermediary ontology.

2 Stat of Art on Ontologies

There are several definitions of the concept oblugty from where can be assemble
that it has an informal and formal notion assodadteit. Gruber [7] definition clearly
shows these — “An ontology is a formal, expliciesification of a standard conceptu-
alization”.

An ontology is a conceptualization of world viewtlvrespect to a given domain.
This world view is conceived by a framework as tofeoncept definitions and their
interrelationships, that may be implicit, existingly in someone’s head or tool, or
explicit which includes a vocabulary of terms argpacification of their meanings.

The specification of that world view by means dfoamal and declarative repre-
sentation, with semantic interconnections, and sares of inference and logic, will
perform the formal ontology. The formal represdntawill facilitate the interopera-
bility between heterogeneous machines and systems.

Ontologies have been developed with the promiggr@fiding knowledge sharing
and reuse between people and systems, by buildoomeeptual framework of a giv-
en knowledge domain to be represented. This framewil be formalized through a
specific ontology language which will clearly expsea controlled vocabulary and
taxonomy, as representedrig. 1

‘ Vocabulary ’

N A
Ontology

Representation
Language

X—

Knowledge Sharing
and Reuse

Fig. 1. Ontology building features.

The vocabulary is a list of terms or classes o€&otsj, respective definitions and re-
lationships between each other, provided by log&tatements. They also specify



rules for combining the terms and their relatiomsiéfine extensions to the vocabu-
lary.

The taxonomy or concept hierarchy is a hierarchitadsification or categorization
of entities in the domain of an ontology. The taxary should be in a machine-
readable and machine-processable form in ordeetimipinteroperability.

The full specification of an ontology domain esisiikés a conceptual framework,
composed by the vocabulary and the taxonomy, fecudision, analysis, and infor-
mation retrieval in a domain.

Ontology development requires an effective ontaabanalysis of the content the
world view domain that it intends to represent.sTamnalysis will reveal the terms and
concepts of the domain knowledge, their relatiamganization and hierarchy. Thus,
they clarify the structure of domain knowledge, $aan be called a content theory
[8, p. 53].

As the objective of ontologies is to facilitate kvledge sharing and reuse between
various agents, regardless of whether they are huunaachines, then it can be said
that ontologies are a prerequisite and a resuéi obnsensual point of view on the
world. It is a prerequisite for consensus becaoshkave knowledge sharing agents
must agree on their interpretation of a domairhefworld. And it is a result of con-
sensus because the model of meanings was buidtsalt of a process of agreement
between agents on a certain model of the worlditaridterpretations. Therefore, it is
an essential requirement that any ontology canrpssgover the time [9].

Briefly, an ontology provides an explicit concepization that describes the se-
mantics of the data. As Fensel [9] stated “ontologgearch is database research for
the 21st century where data need to be sharedairadways fit into a simple table”.

2.1 Type of Ontologies

Over the years, researchers of this body of knogdedried to clarify, classify and
typify the concept of ontology, in terms of its mhétion, components, and application
areas. Table 1 present a summary of, what we ceresidbeing, the most relevant
contributions.

Table 1.Ontologies' classification by researcher’s pergpes.

Author Classification/Dimension

Guarino [10] Informal conceptual system; Formal aetit account;

Representation of a conceptual system with a lbgica

theory; Vocabulary used by a logical theory; Metael

specification of a logical theory

Mizoguchi et al. [11] | Content theory: - Object alioigy, - Activity ontology, -

Field ontology; Task ontology; General or common-

sense ontology

Uschold & Gruninger | Formality: - Informal, semi-formal, formal; Purpose
[12] Communication between humans, - Inter-operability

among systems, - Systems engineering benefitse8ub

matter: - Domain ontology, - Task/method/problem

—.




solving ontology, - Representational/meta ontology

van Heijstetal. [13] | Amount and structure of tomceptualization: - Termi
nological ontology, - Information ontology, -
Knowledge modelling ontology; Subject of conceptudl
ization: - Application ontology, - Domain ontology,
Generic ontology, - Representation ontology

Guarino [14] Domain ontology; Meta-data ontologyer@ral or
common-sense ontology; Representational ontology
Method and task ontology

Lassila & McGuinnesg Controlled vocabulary; Glossary; Thesaurus; Infdrmg
[15] is-a hierarchy; Formal is-a hierarchy; Formal inses;
Frames; Value restrictions; General logical comstsa

Benjamins & Gomez-| Reusability: - Content ontologies: task, domaipyee
Pérez [16] sentation, - Issue of the conceptualization: apgiba,
generic, representation, domain

A. Bullinger [17] Subject matter: - ApplicationTask, - Domain, - Gen-
eral, - Representation; Formality: - Informal naiat -

Semi-informal/semi-formal notation, - Formal nodaatj
Expressiveness: - Taxonomy, - Thesaurus, - Topjt, ma
- Lightweight vs heavyweight ontology

Analyzing these table and the different views oa thassification of ontologies,

we can organize them in different types by the ettbpr issue of conceptualization,
and them, each of this type can have differentekgof formality, purpose or objec-
tive, and components.

So it seems some consensus that the types of gigs]dy subject or content mat-

ter are:

Domain or content ontology — represents the knogdedalid for a given type of
domain (e.g. enterprise, medical, electronic, meitha

Meta-data ontology — provide a vocabulary for diéseg informational content
(e.g. Dublin core describes on-line informationrees).

General or common-sense ontology — provides basions and concepts about
describing general knowledge about the world anthsy are valid across several
domains (e.g. time, space, state, event).

Representational/frame ontology — ontologies thatide representational entities
without stating what particular domain it represeMo not commit to any particu-
lar domain.

Task/method/problem solving ontology — provide terspecific for particular
tasks and problem-solving methods. It defines pives by which the problem
solving context can be described and domain knoydezhn be put into the prob-
lem solving context.

2.2 Application Areas

Fensel [9], in his book, classifies the main breaglas where ontologies are of inter-
esting application: knowledge management, web camenelectronic business and



enterprise application integration. Gasevic ef8lidentified some high-level activi-
ties where the utilization of ontology technologyples perfectly, which are tasks
that fall, somehow, in all these application areg¥fter all, those are the usual task for
having knowledge share and reusability:

» Collaboration — ontologies provide a unique congahknowledge framework that
can be used as a common, shared reference to cacateuand work with.

 Interoperation — ontologies enable information @sation, transfer and integra-
tion from different and heterogeneous sources. Hewdo permit automatic inte-
gration it is needed that all the sources recogthiegesame ontology.

« Education — ontologies can be a reliable and olgdource of information to
those who want to learn more about a specific dopséince it is expected that they
result of a wide consensus of the structure oktitevledge domain they represent.
So, they are also a good publication medium andcsoof reference.

« Modeling — the structure and hierarchy establisimethe ontology will represent
important reusable building blocks, which many #ie@pplications should in-
clude as predeveloped knowledge modules.

« E-commerce — Since ontologies enable interopetgbiletween machines and
systems, e-commerce can be considered an apptlicdbmain for ontologies.
They can be fully used in all the e-commerce tasks.

e Search engines — concepts and taxonomies fromagi¢sl can be used to support
structures, comparative, and customized searches.

2.3 Enterprise Ontologies

Enterprise ontologies are usually created to dedimg structure knowledge in busi-
ness universe about the processes, activitiesnizajéon and strategies.

The first enterprise ontology (EO) project was deped at the University of Ed-
inburg with the aim of promoting the common undamsting between people across
enterprises, as well as to serve as a communicatedium between people and ap-
plications, and between different applications [18 major role is to act as a com-
munication medium, ensuring effective interchandenformation and knowledge
between different users, tasks and systems.

This implies that besides technical interoperabiiitis needed a semantic and
pragmatic interoperability between applications asers [19].

The main intended uses for EO, identified by Usdtsdlal. [18], were:

— “enhance communication between humans, for theftherfiéntegration;

— serve as stable basis for understanding and spegiffle requirements for end-
user applications using the Tool Set which in tigads to more flexibility in an
organization;

— to achieve interoperability among disparate toolam enterprise modeling envi-
ronment using the EO as an interchange format.”

To develop the EO, the authors used brainstormefrique to identify the maxi-
mum of potential terms that are relevant to enteggt The list of terms and phrases



harvested were then grouped by similar areas aadlehed priorities to include the
terms in the ontology. The resultant list of tenwes categorized to identify the core
and specific terms of each area and define it. ddve concepts define the Meta-
Ontology of EO.

The EO establish the following basic core terma Meta-Ontology: Entity, Rela-
tionship, Role, Attribute, State of Affairs, AchigvActor, Actor Role, and Potential
Actor. The specific terms defined by EO were grabijmo five working areas: Activ-
ity, Organization, Strategy, Marketing, and Timg paesented in Table 2.

Table 2. List of terms defined by Enterprise Ontology byrkng area [18].

Area Terms

Activity Activity Specification, Execute, Executdsttivity Specification, T-
Begin, T-End, Pre-Conditions, Effect, Doer, Sub-AityivAuthority,
Activity Owner, Event, Plan, Sub-Plan, Planninghd®ss Specifica-
tion, Capability, Skill, Resource, Resource AllocatiBesource
Substitute.
Organization | Person, Machine, Corporation, Partigr$&artner, Legal Entity,
Organizational Unit, Manage, Delegate, Manageménk,LLegal
Ownership, Non-Legal Ownership, Ownership, Ownesses,
Stakeholder, Employment Contract, Share, Share IHolde
Marketing Purpose, Hold Purpose, Intended Purgisategic Purpose, Objec
tive, vision, Mission, Goal, Help Achieve, Strate@jrategic Plan-
ning, Strategic Action, Decision, Assumption, Catidssumption,
Non-Critical Assumption, Influence Factor, Criticafluence Factor
Non-Critical Influence Factor, Critical Success FaclRisk.
Strategy Sale, Potential Sale, For Sale, Sale Offendor, Actual Customer,
Potential Customer, Customer, Reseller, Product,nysRrrice, Sale
Price, Market, Segmentation Variable, Market Segiidarket
Research, Brand Image, Feature, Need, Market Neethd®pn,
Competitor.
Time Time Line, Time Interval, Time Point.
First, the EO was defined in an informal way, elishing its concepts in plain Eng-
lish and later, in the formalization phase, themtemwere encoded into Ontolingua
language. The Ontolingua has already adequatetpré®ito cover what was required
to represent Enterprise Meta-Ontology, namely: dbjerelations, and functions.
Thus, it was evaluated the concepts that alreaelydafined by Ontolingua and im-
ported to EO. The formal Enterprise Meta-ontologgcdme: Actor, Function, Set,
Thing, Potential Actor, Relation and State of Affai

This ontology has been successfully used as a rneathieve inter-operation
through a common terminology used for specifyingkéa capabilities, and agents;
and to enhance communication between humans by tesims in a consistent way.

Some of the failures of this project were the diffty to use formal definitions and
to have automatic interpretations; the lack of mterchange format to other ontolo-
gies; the fact of being too generic; and missirgyaphic context for browsing the list
of terms.

The TOVE (TOronto Virtual Enterprise) project, deped in the University of
Toronto, came out as an enterprise ontology tHaesdhe problems presented above.




TOVE aims to create a generic, reusable enterpniséel for a company. This
model must (1) provide a shared terminology; (X)nés the meanings of each term
in a precise and unambiguous manner; (3) implemsanzantics in a set of axioms,
and (4) provide a graphical context for depictiegrs or concepts [20].

TOVE was implemented with two formal languages: Qe the static part and
Prolog the axioms. The ontology implementationtsthmwith a generic ontology for
enterprises, but additionally, it has been creat®de specific ontologies covering
enterprise subareas, like, business and projectepsp organization, logistics,
transport ant store, scheduling, and informaticoueces [21].

2.4 Innovation Ontologies

Ning et al. [22] presented a system architectuaé ¢bmbines ontology, inference and
mediation technologies to create a semantic wébnaivation knowledge, which they
called Semantic Innovation Management (SIM). Tramework of the system was
based on metadata harvesting and RDF access tegfewl

Bullinger [17], in her PhD thesis, develop OntoGatstology to manage idea as-
sessment and selection of the innovation process.

Also Riedl et al. [23] proposed an ontology to esamt ideas of the innovation
management process. It defines the core idea cbtitaipis enriched by other con-
cepts like collaborative idea development, inclgdrating, discussing, tagging, and
grouping ideas.

They classified the ontology as an application lmgip because it provides a de-
scription of a technical architecture to represmmhplex ideas evaluations along var-
ious concepts. It offers a common language to sfeage and exchange for the pur-
pose of achieving interoperability across innovatiools.

The ontology was built following the methodologyoposed by Noy & McGuin-
ness [24], and reused other existing ontologiesuggested.

The Table 3 presents the main classes of ideaagyplnd the source of each
class. When the class is new, the source ontolaljyoaIdea Ontology. It was also
reused the Enterprise Ontology to model the detbegipttributes of an idea.

Table 3.Idea Ontology terms and related source ontology.

Class Source
Coreldea | Idea Ontology
Document| Friend of a Friend (FOAF)

ltem Semantically-Interlinked Online Communities@Q&l)
Resource | Resource Description Framework (RDF)

Origin Idea Ontology

Rating Rating Ontology

Person FOAF
Tagging | Tag ontology
Concept | Simple Knowledge Organization Ontology (SKOS




3 Ontology Building Methodologies

Ontology methodologies comprises a set of estaddigirinciples, processes, practic-
es, and activities used to design, formalize, irm@let, evaluate, and deploy ontolo-
gies, for which uses some development tools. THeselopment tools include ontol-
ogy representation languages, graphical ontologyeldement environment, and
ontology-learning tools.

To develop an ontology it must be first answeredstgjons like: what is the scope
of the ontology? Who is interested in it? Who widle and maintain it? Which meth-
ods and methodologies can be used to build oned@gWhich activities are per-
formed? Which tools gives support to the ontologwelopment process? Which
ontology language can be used to implement ontesé®gMWhich methodology, tool
and language should be used to develop and to magwe an ontology for
crowdsourcing innovation intermediaries?

Noy & McGuinness [24] gave some basic advices wesesteps for the process
building of your first ontology, and that helpsanswer these questions:

1. Determine the domain and scope of the ontologythis step should help to de-
fine the knowledge domain covered, to limit thepeof the model, and the users
and maintainer of the ontology.

2. Consider reusing existing ontologiesBefore starting to create an ontology from
scratch, it is worth to check if there exist anyabogy that can be refine or extend
that cover our particular domain or task. Reusingplogies specially considered if
our system needs to interact with other applicatitvat have already committed to
particular ontologies or controlled vocabulariesorder to reduce the translation
effort.

3. Enumerate important terms: Ontology development should start by listing bé t
terms we thing important or like to explain to yserd describe them briefly.

4. Define the classes and their hierarchyThis step and the following are taken by
turns.

5. Define the properties of the classes€=xpresses the internal structure of concepts
by explicating their extrinsic properties (nametadion, and use), intrinsic proper-
ties (weight, color, etc.), parts, and relationsotber classes and individuals in
those classes.

6. Define the characteristics classes’ propertiesDefining things like attributes
type, domain and range allowed values, cardinadityl other features.

7. Create instances:Creating individual instance of classes in thedrehy, filling
in the attributes values.

Over the years, several authors have proposed dstivect methodologies, by differ-
ent proposals of combining practices, activitiesguages, etc., according to the pro-
ject they were involved in. Fernandez-Pérez & Géémez [25] and Corcho et al.
[26] described some of these methodologies and acadptheir degree of maturity.
Based on the seven steps for building an ontolagydnd in the work of [25, 26], we
defined as criteria for selecting the methodolobg following parameters: aim,
method, phases, activities, language, tool andllmabperation capability. Therefore,



the resultant list of the best-known approachesbfath building from scratch and
reusing ontologies analyzed are summarized in Agipen

4 Conclusions

The ontologies are presented as a conceptual niodéie systematization and for-
malization of consensual knowledge in a field obwWtedge. This conceptualization
is rendered concrete with the definition of ternmsl &oncepts from the domain of
knowledge in analysis, their relationships, orgatian and hierarchy, and allows the
sharing and reuse by different people and systdrasatn knowledge [1], [26, 27, 28,
29, 30].

Some of the difficulties of sharing knowledge aedising ontologies are [8]: the
existence of several different languages to reptaggontologies, and tools may not
support the language used to develop the ontolbgye are many diverse ontologies
that have been developed to describe the same dopiomain, resulting of using
different competing methodologies and working gsaupo build an ontology by
combining some of them may require a lot of maradjlistments because of deep
differences between them, and the resulting ongotogy still inadequate to fulfill all
the requirements; and difficulties on ontology namance, since all parts of
knowledge evolve over time.

Various ontologies have emerged, particularly i@ #ineas of business and enter-
prise. Ning et al. [22], Bullinger [17], and morecently Riedl et al. [31], proposed
ontologies for the process of innovation managemeeut they represent only the
component relating to the process of generatingsidiot the best of our knowledge,
the existence of any ontology that represents thigeeprocess of creating an inter-
mediate value of crowdsourcing innovation. Thus, camology of crowdsourcing
innovation intermediaries will be an instrumentuiederstand this phenomenon and
thus will also be a facilitator for the emergenésuch intermediaries.

The roadmap for building this ontology comprise® tmain phases: in the first
phase is being conducted an empirical study witlowation intermediaries that rely
on innovation and crowdsourcing to develop soméheir tasks or solve problems.
The result of this study will be a model of knowdedfor innovation intermediaries
with crowdsourcing. This model of knowledge will tree basis for the ontology de-
velopment. The second stage will involve the dgwelent of the ontology itself. First
will be developed a domain or content ontology tlegresent the entire taxonomy of
concepts and their hierarchy of the underlying kieolge model of an innovation
intermediary with crowdsourcing. After it will beedeloped a meta-data ontology to
provide a descriptive vocabulary of this knowledgea. With these two artefacts we
intend to contribute to the standardization of @pts in this area of knowledge and
to enhance the emergence of such intermediaries.

The ontology development project will be performesihg the NeOn methodology
(cf. table in appendix), as this is a very compleethodology, which provides guid-
ance in all phases of project development, allovitmg use of ontological and not
ontological resources, collaborative development, avolution and maintenance of



the ontology network. Also, the use of the Web @ugy Language, which is a suita-
ble language for developing web ontologies, wideded, and also it provides a tool
to support the development of ontology, but withbeing mandatory the use of this
tool.
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Appendix

Aim Method Phases Activities Language Tool Buﬂd coop-
eration
CycL, an augmenta-
Cature a large 1. Manual extraction of com- tion of first-order
orFt)ion of whgt mon sense knowledge; 2. predicate calculus,
Cyc KB - P From Codification: Computer aided | Implementation; with extensions to
people normally . h . .
Knowledge considered consen- scratch: extraction of common sense | Knowledge acquisi- handle equality, No
Base [32] sus knowledge bottom-up | language; 3. Computer man- | tion; Documentation | reasoning, skole-
9 aged extraction of common misation, and some
about the world
sense knowledge second-order fea-
tures
1. Identify purpose; 2. Build- ;Zﬂquelft?t?onr:-s; Im-
Uschold and Enterprise modeling From . Ing: Capture; Coding; Integrat Knowledge acquisi- . Ontolin-
; scratch: ing S A Ontolingua gua Serv- | No
King [33] processes . — tion; Verification and
middle-out | 3. Evaluation; 4. Documenta- ST er
tion validation; Documen-
tation
1. Capture of motivating sce-
narios; 2. Formulation of
informal competency ques-
tions; 3. Specification of the
terminology of the ontology . .
Business processes| within a formal language; 4. F\’_eq.wrements, De_ .
" h sign; Implementation;
- and activities mod- Formulation of formal compe- L KIF (Knowledge
Gruninger and eling; support From tency questions using the Knowledge acquisi- Interchange Format) No
Fox [34] g, supp scratch Y4 9 tion; Verification and 9

design-in-large
scale projects

terminology of the ontology; 5
Specification of axioms and
definitions for the terms in the
ontology within the formal
language; 6. Establish condi-
tions for characterizing the
completeness of the ontology

validation; Documen-
tation

first-order logic




From

scratch: up-
down; 1. Specification of the applica-
. modifying tion; 2. Preliminary design . . .
Complex technical other exist- | based on relevant top-level R’_eqylrements, De_ . CML (Chemical .| KACTUS
KACTUS [35] systems develop- ing ontolo- | ontological categories: 3 sign; Implementation; | Markup Language); toolkit No
ment gies of Ontology refinement and Maintenance Express; Ontolingua
application | structuring
develop-
ment
1. Project management activi- Proiect monitorin
ties (Schedule; Control; Quali- andJ control: Re L?ire-
ty assurance); 2. Development- . ! .q ODE
. A e ments; Design; Im-
oriented activities (Specifica- | S (Ontology
Support application tion; Conceptualization; For- P emehtatloni I\C/jlamte— . Design
METHONTOL development pro- Re- malization; Implementation; | NaCS: I_(ngwe ge OWI‘,’DAM,LJ'OIL’ Environ- | No
OGY [36] engineering . ! acquisition; Verifica- | RDF; XML; OCML
cess Maintenance); 3. Support . e ment) and
L .. | tion and validation;
activities (Knowledge acquisi- Ontology confiqura- WEB-
tion; Integration; Evaluation; - 9y 9 . ODE
- ) ; tion management;
Documentation; Configuration .
Documentation
management)
Project initiation;
Project monitoring
and control; Ontology
quality management;
Concept exploration;
T Knowledge man- 1. Kick-off: requirements Requirements; De- :
Sr?o-\l;v?e dae agement of hetero- | From capture and specification; 2. | sign; Implementation; S;I;é(??rfgfgr)]’ce OntoEdit No
28] 9 geneous sources in| scratch Refinement; 3. Evaluation; 4. | Maintenance; Layer); XML; RDF
the internet Maintenance Knowledge acquisi- Yer: ’
tion; Verification and
validation; Ontology
configuration man-
agement; Documenta
tion
Natural language From 1. Identify seed terms; 2. Link| Requirements; Im- . Ontosau-
SENSUS [37] processing for scratch: up- | seed terms to SENSUS by plementation DL: LOOM rus No




developing maching down hand; 3. Include nodes on the
translators path to root; 4. Add some
complete sub-trees
;L,Pg;/:(i?sa%l#gggce 1. Ini_tiatio_n (Requirem_ents Project monitoring
of the ontology speuflc_atlon; Scheduling; and c_ontrol
engineering process Evaluaupn); 2. Reuse (Non- Reqwrements
that is collaborativé Ontological Resource (NOR) | Design _
ontolo’gy develop- Reuse;RSearchl;ER(Tusg; S)ta;e— :\r/lnplementatlon
ments Reuse; Evaluation); 3. aintenance
NeOn [38] ?niglt(’)g?g;ea?\fd Re- Merging (Aligning; Evalua- Knowledge acquisi- S;/\Il_lér(]\é\te;geo)ntolo ngn Yes
- engineering | tion); 4. Re-engineering (NOR]| tion .
non-ontological Toolkit

resources, and the
evolution and
maintenance of
networked ontolo-
gies, through nine

scenarios.

Reengineering; Modulariza-
tion; Evaluation); 5. Design
(Conceptualization; Evolution;
Localization; Evaluation); 6.
Implementation (Evaluation;

Maintenance; Evaluation)

Verification and
validation

Ontology configura-
tion management
Documentation




