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Abstract. Ontology construction is a time consuming and labor intensive task.
It may take many months to construct an ontology as according to standard
practices each concept must have synonyms, domain specific definition, unique
identifier and references. Current practices of ontology construction require
manual data input to feed this data via programs such as Protégé etc. We
designed a small application that speeds up the development of new ontologies.
It provides an easy to use and convenient interface that allows to theoretically
build an ontology within few days. The output of our program can be
easily opened and then used into a standard ontology editor like Protégé.
Availability: The software is freely available visiting this link: http: //www.
francescopappalardo.net/ontofast.zip.
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1 Introduction

An ontology is a formal specification of a shared conceptualization [4]. Manual on-
tology construction is a time consuming process and it takes many months to con-
struct an ontology from beginning. Application and objective of the ontology have to
be defined and searching for the relevant concepts and metadata associated with each
of the concept is a challenging task which usually takes much more time than antic-
ipated. Due to the efforts and time consumption of constructing ontology, several
approaches and applications have been developed. Some of them are automated and
others are semi automated. Most of the automated ontology construction tools require
technical expertise of computing and natural language processing making it difficult
for people without computational background and it may take few months to couple
of years to learn and master those tools. For example, as reported in a recent survey
[6], learning and working with Protégé (which is not exactly an automated ontology
construction tool though) is a time consuming task and it was found that six months
experience was not sufficient to learn it. In addition, most of the automated tools work
on a corpus to construct a hierarchical ontology. This means that the results could
vary significantly on the basis of the content of the corpus. Some of these tools help to
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construct de-novo ontologies but cleaning the concepts which are not required and
integrating associated metadata required in ontology are also cumbersome tasks.
Some of the tools are presented as follows. ASIUM [3] (Acquisition of Semantic
Knowledge Using Machine Learning Methods) acquires ontological knowledge from
text given as an input. The system is based on conceptual and hierarchical clustering.
Doddle II [10] is a system which can exploit the machine readable dictionary and text
corpus to populate the domain specific ontology. KnowlItAll [2] extracts facts from
the web by using linguistic and statistics method and it is mainly designed for large
scale information extraction. In addition, to the best of authors knowledge, there are
few more programs such as MedSynDikate [5], OntoLearn [9], String-IE [8] and
Text20nto [1], but none of them provide an interface where a list of concepts can be
given and associated metadata could be added in an automated way to construct an
ontology.

Figure 1 shows the difference between a manual addition of a concept in an ontol-
ogy and concept population via OntoFast. Adding a concept in an ontology roughly
takes several minutes depending upon the size of metadata associated with it.

Steps to follow for a single concept addition in an ontology manually

Adding a Name the Add Select / Add Annot: Add Annot Add multiple values of a
concept concept Annotation type (if not available) Value concept e.g Synonyms
Repeat this
step for each
Annot: e.g.
Reference,
Definition
and
Synonyms

Steps to follow for many concepts addition in an
ontology via OntoFast

Import list Select the Paste the metadata Add all multiple
of concepts concept associated with it values in one step

Fig. 1. The difference of steps between manual addition of a concept in an ontology and by
using OntoFast to populate a new ontology

For example, if a user wants to add a concept with n synonyms then he/she has to
repeat the same steps n times. Further, if he/she wants to add references then the same
practice has to be done. The same goes with the definition and any other annotation
and all this is only for one concept. If you are considering to construct an ontology
with many concepts which are having dozens of synonyms (as in biological domain)
then it would probably take weeks to months to do the simple task of populating an
ontology which is not attractive for domain experts. With the help of OntoFast the
same task can be performed within couple of minutes while constructing a new ontol-
ogy. It works only for new ontology because we assumed that massive population of
concepts only needed when an ontology is started to be constructed. The tool’s output
is an OWL/XML file in which the concepts are stored as Classes.
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2 Use

The application provides an easy to use interface where an ontology can be con-
structed and populate very quickly (see Figure 1). Different options allow users to
embed a definition, synonyms and references of the ontology via interface. Here we
describe our approach to build an ontology very quickly.

Importing of concepts is very easy, since the list of concepts can be imported by
clicking on the load new Txt button (Figure 2). All the concepts of a prospective on-
tology can be given in a form of list in text file (.txt). Fields in the text file should be
separated by carriage return commands. The application reads each new line as a new
concept and generates the list of concepts that is visualized in the declarations text
box (Figure 2). The associated metadata can be then added by selecting a concept in
the list. Selected concepts will be highlighted in purple and yellow. Just after import-
ing the list of declarations, the application asks to choose the output xml file to be
then used in Protégé or in any similar application. From this moment the user will not
need to take care of manually saving the output xml file, since the application will
execute automatically saving every time a different concept is selected, and on exit.

Load new Txt

Declarations

TC

TH1

TH2

B

MP

NK

1Lz

Lz

L4
INF-GAMMA
THF-Beta

rdfs:isDeﬁnedB;{A cell ‘

Synonyrms (max 20 items) References (max 20 iterms

MNatural Killer Cell Ruggeri, Loredana, et al. "Effectiveness of
MNatuar| Killer donor natural killer cell alloreactivity in

MK Cell mismatched hematopoietic transplants.”

Science 295.5562 (2002): 2097-2100,
Jerne, Niels K., and Albert A, Nordin, "Plague
formation in agar by single antibody-
producing cells." Science 140,3565 (1963):
405-405.

Clear synonims Clear references

Fig. 2. OntoFast interface. 1: Load button for loading a list of declarations from a txt file. 2:
Declarations list which shows concepts loaded by a txt file. A concept can be selected by click-
ing on it. The selected concept will be highlighted in purple and yellow. 3, 4 and 5: Fields for
defining basic properties of the selected declaration. Synonyms and References fields allow to
type more than one value.
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Metadata can be easily associated with the imported concepts by selecting a con-
cept and providing in the relative fields the associated details. The main attributes
required for the ontology were definition, synonyms and references thus there are
different text boxes given to incorporate the same. As the goal was to speed up the
initial step in the generation of new ontologies, each of the boxes can accommodate
copy/paste to quickly populate the ontology. In addition, more than one synonym and
reference can be given in different lines. Finally, the hierarchy of the ontology can be
arranged later on by user in Protégé, since such an operation can be already carried
very quickly in it.

3 Results and Discussion

In this paper we presented an application which allows to construct ontologies quickly
in order to speed-up the standard procedure of constructing ontologies and associating
metadata. This actually takes time that goes from many months to couple of years and
involves many people. For example, PLIO (Protein-Ligand Interaction Ontology)
[http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3106195/] was constructed in 18
months, MSO (Multiple Sclerosis Ontology) was created in 1 year and GO (Gene
Ontology) took many years and still being updated continuously. One of the main
hurdles while constructing MSO was represented by the difficulty of introducing new
concepts into the Protégé user interface. This task revealed to be time consuming and
labor intensive. Since the ontology engineers are specialists in their domain and they
may construct ontologies only for their specific needs, they are usually not experts in
ontology construction work. This lack of practice often slows down the progression of
the work and forces them to do repetitive task which can be automated easily. Our
application solves this problem by providing an easy to use and convenient interface
which facilitates quick ontology construction and save domain experts precious time.
Since ontologies can be put with different hierarchies and different application scena-
rios which vary from person to person and from task to task, we were not actually
interested in putting an hierarchical feature into it. In addition, the output of our pro-
gram can be easily opened into standard ontology editors like Protégé and the hie-
rarchy can be then changed by drag and drop to the users specific needs. Hierarchy
relies on expert so domain expert can easily construct ontologies with the help of our
tool instead of wasting time by manually populating the ontology. Our tool provides
an easy to use interface to quickly populate and construct ontology instead of doing
repetitive work of adding concepts one by one. More than one synonym and reference
can be given in different lines making it more convenient for information retrieval
systems to broaden the coverage of the ontology. Depending on the collection of me-
tadata etc for biomedical domain, we showed that enrichment of ontology can be
automated with the Knime workflow and UMLS [7]. In addition the same workflow
can be used to query any public MySQL database with some minor changes. Ontolo-
gies are considered controlled vocabularies for knowledge representation. Our tool is
a middle interface between dictionaries and ontologies and provides an easier way to
transform one into another.
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