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UPON Lite focuses on users, typically 
domain experts without ontology expertise, 
minimizing the role of ontology engineers. 

BY ANTONIO DE NICOLA AND MICHELE MISSIKOFF 

WE ARE LIVING  in a reality that, thanks to economic 
globalization and the Internet, is increasingly 
interconnected and complex. There is thus a growing 
need for semantic technology solutions that can help 
us better understand it, particularly from a conceptual 
point of view. Ontologies represent an essential 

component to developing the Web 
of Data (such as Linked Open Data1) 
and Semantic Web applications. An 
ontology is a conceptual model of (a 
fragment of) an observed reality; it is, 
in essence, a repository of interlinked 
concepts pertaining to a given applica-
tion domain. Traditionally, construc-
tion of an ontology (and its constant 
evolution, necessary to keep it aligned 
with reality) is lengthy and costly. 

A high-quality ontology requires a rig-
orous, systematic engineering approach. 
Existing methodologies are quite com-
plex, conceived primarily for skilled on-
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tive intelligence of domain experts, 
working to progressively achieve the 
steps in the method; and an ontolo-
gy-building process articulated in six 
well-defined steps, each producing 
readily usable output. 

The rest of this article explores the 
six steps of UPON Lite, the essence of 
the social approach, and a description 
of each step, showing the end user’s 
role in progressively enriching the 
ontology base. It then covers related 
work and a comparative evaluation of 
the method. The final section draws a 
number of conclusions. 

Six Steps to Light Ontology Building 
UPON Lite is organized as a sequence 
of steps, where the outcome of each 
one is enriched and refined in the suc-
ceeding step; the steps produce the fol-
lowing outcomes (see also Figure 1): 

Step 1. Domain terminology. The do-
main lexicon listing the domain terms 
that characterize the observed domain; 

Step 2. Domain glossary. The terms 
of the lexicon associated with a textual 
description, indicating also possible 
synonyms; 

Step 3. Taxonomy.11 Domain terms 
organized in a generalization/special-
ization (ISA) hierarchy; 

Step 4. Predication.17 Terms repre-
senting properties from the glossary 
identified and connected to the enti-
ties they characterize; 

Step 5. Parthood (meronymy).9 Com-
plex entity names connected to their 
components, with all names needing 
to be present in the glossary; and 

Step 6. Ontology. This last step pro-
duces the formally encoded ontology 
by using, say, the Web Ontology Lan-
guage, or OWL, containing the con-
ceptual knowledge collected in the five 
previous steps. 

While this step numbering suggests 
a sort of sequencing, Figure 1 outlines 
the dependence among the different 
steps. In particular, there is no inher-
ent dependency among intermediate 
steps 3, 4, and 5, as they can be per-
formed in parallel. Moreover, the on-
tology-building process lacks a simple, 
linear progression, and the nth step also 
provides feedback to improve the pre-
vious steps; to improve legibility, the 
figure omits backward arrows. Finally, 
depending on context and business 
objectives, users can skip one or two 

tology engineers trained to develop large, 
industrial-strength ontologies. However, 
before embarking on a full-scale ontol-
ogy project, it is useful to pursue pilot 
projects with experimental implementa-
tions, testing the applicability of seman-
tic technologies in a confined enterprise 
area. From this perspective, available 
ontology engineering methodologies are 
often unsuitable, overly complex, and 
demanding in terms of time, cost, and 
skilled human resources. 

There is thus a growing need for sim-
pler, easy-to-use methods for ontology 
building and maintenance, conceived 
and designed for end users (such as do-
main experts, stakeholders, and even 
casual users in the relevant business 
domain), reducing the role of (and de-
pendence on) ontology engineers. The 
objective is to shift responsibility for 
ontology building toward a community 
of end users through a social, highly 
participative approach supported by an 
easy-to-use method and tools. 

We propose a simple, agile ontology 
engineering method intended to place 
end users at the center of the process. 
The proposed method, derived from 
the full-fledged Unified Process for 
ONtology building (UPON) methodol-
ogy,7 guarantees a rigorous, systematic 
approach but also reflects an intuitive 
nature. This method, or UPON Lite (to 
reflects its origin in its name), is con-
ceived for a wide base of users (typi-
cally domain experts) without specific 

ontology expertise. UPON Lite is orga-
nized as an ordered set of steps, each 
releasing a self-contained artifact read-
ily available to end users. Moreover, it 
is progressive and differential, with 
each new step using the outcome of the 
preceding step, providing well-defined 
enrichment to it. 

The UPON Lite methodology con-
tributes significantly to the “disinter-
mediation” of ontology engineers. 
Before UPON Lite, it was necessary to 
assign the work of developing an on-
tology to a joint team of ontology en-
gineers and domain experts; the latter 
bring knowledge of the domain, and 
the former are in charge of the ontology 
building process, following a rigorous 
method and notation. With UPON Lite, 
an ontology can be constructed largely 
by domain experts (along with end us-
ers) without ontology engineers. Only 
in the last step—once the domain con-
tent is elicited, organized, and validat-
ed—do ontology engineers intervene 
to deliver final ontology formalization 
before releasing it to users. We are con-
fident there will soon be effective tools 
supporting domain experts (also in the 
last step), transforming semi-formal 
ontological knowledge into a formal 
ontological encoding. 

UPON Lite is based on three main 
pillars of ontology development: a 
user-centered approach emphasiz-
ing the role of domain experts; a so-
cial approach leveraging the collec-

Figure 1. Sequence of steps in UPON Lite. 

3. Taxonomy2. Glossary 6. Ontology1. Lexicon

4. Predication

5. Parthood

Table 1. Excerpt from a purchasing lexicon. 

Address Postal address Request for quote 

Customer Price RFQ 

Delivery address Purchasing conditions Supplier

Invoice Purchase order Unit price

PO Request for quotation
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intermediate steps. For instance, if in-
terested in relational database design, 
they can concentrate on step 4, skip-
ping step 3 and step 5, representing 
the rest of the knowledge as relational 
attributes; if interested in developing 
a product lifecycle management solu-
tion, they can also focus on step 5. 

Before detailing the steps, we first ex-
plore the social approach of UPON Lite. 

A Social Approach to  
Rapid Ontology Engineering 
The traditional responsibility of an on-
tology-building project is given to a team 
of ontology engineers working with do-
main experts. However, it involves seri-
ous limitations as to the diffusion of on-
tologies and, more generally, semantic 
technologies, for several reasons. First 
is the shortage of ontology engineers 
with specialized technical competen-
cies not generally available in the job 
market; second, ontology engineers, 
no matter how experienced, are seldom 
able to take in all relevant aspects of the 
application domain and, when an on-
tology is first released, there is always 
a need for domain-driven corrections, 
integrations, and extensions. Related to 
this need, and as the ontology is a sort 
of “conceptual image” of reality, even a 
“perfect” ontology must be maintained 
over time and, following the direction of 
domain experts, periodically realigned 
with the ever-changing world. 

The idea of a “closed” team, no 
matter how articulate and skilled its 
members, can hardly respond to the in-
dicated needs of the ontology to be de-
veloped. Conversely, the extensive in-
volvement of users and stakeholders15 
is indeed the optimal solution. Users 
thus need to proceed along three lines: 

Adopt simple tools. Simple tools for 
conceptual-modeling activities shield 
stakeholders, including domain experts 
and end users, from the intricacy and tech-
nical details of semantic technologies; 

Open boundaries. The boundaries 
of an ontology team can be opened 
by adopting a social, participative ap-
proach to the collection, modeling, and 
validation of domain knowledge; and 

Rethink the process. The ontology en-
gineering process must be rethought 
to simplify the method, making it read-
ily adoptable by non-ontology expert 
users (such as domain experts) and en-
forcing the methodological rigor nec-

essary to guarantee the quality of the 
resulting ontology. 

There is also an organizational issue. 
Along with an enlarged, fluid organiza-
tion for the ontology-engineering team 
comes a pivotal role for an ontology 
master with the expertise of an ontology 
engineer and the responsibility of mon-
itoring and coordinating advancement 
of ontology-engineering activities.2 

In UPON Lite, the whole ontology-
building-and-management process is 
carried out through a socially oriented 
approach (in a transparent and partici-
patory way) on a social-media platform. 
Here, we propose examples based on 
the Google Docs suite. In particular 
we experimented with shared Google 
Sheets for ontology engineering, plus 
Google Forms and Google+ for other 
functions (such as debating and voting 
on contentious issues). 

The steps in UPON Lite are present-
ed here through an example reflecting 
a (simplified) purchasing process, thus 
dealing with concepts like request for 
quotation, purchase order, and in-
voice. Purchasing is an activity that 
takes place in all business sectors; to 
make the example as general as pos-
sible, we thus concentrate on the busi-
ness part, skipping the product-specif-
ic issues (such as the domain-specific 
goods or services to be purchased). 

Step 1. Terminological Level 
The first step in UPON Lite involves cre-
ating a domain-specific terminology, or 
list of terms characterizing the domain 
at hand. The outcome of this step is a do-
main lexicon, or information structure 
used to answer questions like “What are 
the characterizing words, nouns, verbs, 
and adjectives typically used while do-
ing business in this domain? This is 
a preliminary step to start identifying 
domain knowledge and drawing the 
boundaries of the observed domain. 
The terminology in Table 1 is part of a 
purchasing lexicon. Note, at this level 
the terminology is a simple, flat, undif-
ferentiated (with respect to, say, nouns 
and verbs) list of terms, including syn-
onyms as separate entries. The basic 
rule for inclusion of terms in the list is 
the (statistical) evidence that a domain 
professional in the procurement sector 
would recognize each term as relevant. 

In building a lexicon, users need not 
start from scratch. The Web makes it 

The objective is to 
shift responsibility 
for ontology 
building toward 
a community of 
end users through 
a social, highly 
participative 
approach supported 
by an easy-to-use 
method and tools. 
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voting, since we find social participa-
tion decreases when people are asked 
to vote with more alternatives. Further-
more, our research suggests people, es-
pecially with a large lexicon, do not get 
through the whole list, tending instead 
to quickly browse the list and stop at 
terms they find objectionable.21 An ef-
fective approach considers the listed 
terms as accepted if not explicitly reject-
ed. Therefore, domain experts voting 
on relevant terms have only one option: 
“Do Not Like.” Terms with a high num-
ber of rejections (above a given thresh-
old) are removed from the lexicon. A 
richer method of social participation 
could include the option of proposing 
new terms and more sophisticated vot-
ing methods; a vast literature is avail-
able, starting with Parveen et al.12 

Step 2. Glossary Level 
Having produced a first lexicon, users 
could, in this step, enrich it by associat-
ing a textual description with each entry. 
This is critical; in fact, there are terms 
with a well-defined and widely accepted 
meaning, even defined by regulations 
and laws (such as those that apply to 
invoices), but there are also widely used 
terms that may have a different mean-
ing in different business situations. For 
instance, what is a “delayed payment”? 
and How many days must elapse to clas-
sify a payment as “delayed”? Further-
more, a good engineering practice is 
not to “invent” descriptions but import 
them from authoritative sources. 

Besides descriptions, users can start 
to add extra bits of semantics in this 
step. To this end, we adopt a method 
that uses the conceptual categories 
of the Object, Process, Actor model-
ing Language, or OPAL,5 an ontology-
structuring method that groups the 
concepts into three main categories—
object, process, and actor—plus three 
auxiliary categories—complex, atomic, 
and reference properties. The actor cat-
egory gathers active entities of a busi-
ness domain, able to activate, perform, 
or monitor a process. The object cate-
gory gathers passive entities on which a 
process operates. The process category 
gathers activities and operations aimed 
at helping achieve a business goal. We 
refer to such categories as “kinds” as a 
first semantic tagging of the terms rep-
resenting the domain concepts. 

Finally, having the description of 

possible to find knowledge resources 
(such as textual documents, directories, 
dictionaries, taxonomies, standards, 
and ontologies) dealing with the busi-
ness sector. If standards exist, it is worth 
taking advantage of them; for instance, 
business documents involve standards 
like the Universal Business Language22 
International Data Dictionary that may 
be useful in the ontology to be devel-
oped. Another method is extraction of 
the terminology from reference textual 
documents (such as manuals, textbooks, 
and whitepapers). A number of natural 
language processing tools are available 
for extracting terminology from text, 
including AlchemyAPI23 and Open Cal-
ais,24 which are readily available through 
a Web interface, and Term Extractor,14 
which is able to analyze a domain corpus 
and identify the terminology. 

Challenges. The main challenge is 
deciding if a term is relevant and thus 
to identify the boundaries of the target 
application domain to include in the 
lexicon only the appropriate terminol-
ogy. Identifying this boundary is not 
easy, since in nature there are no do-
main boundaries, and all is connected. 
Users must then consider two key di-
mensions: Along the “horizontal,” what 
is the scope of the sought ontology?; 
imagine you are defining an ontology 
in a medical domain, how much of the 

technology domain (such as associated 
with electro-medical devices) should be 
included? There are two main strate-
gies to defining the related scope: en-
riching the domain ontology with “for-
eign” terms or, if a “foreign” ontology 
is available, creating appropriate links 
to it. Along the “vertical” is the problem 
of the right level of detail, or granular-
ity, that should be considered—not too 
much to avoid ineffective overloading, 
not too little to avoid critical omissions. 

Another important challenge con-
cerns the initial resources to be used 
as references. We mentioned there are 
plenty of terminological resources for 
all possible application domains. The 
problem is how users should select the 
ones they consider most representa-
tive. Domain corpora are important, 
but, despite the growing reliability and 
effectiveness of term extractors, post-
processing of the extracted terms re-
quires intervention of domain experts 
to produce a first list of relevant terms. 

Social validation is another key chal-
lenge. While users have no problem 
publishing a particular lexicon online, 
the challenge they have concerns the 
method they choose for open consulta-
tion. There are a large number of off-
the-shelf solutions for a deliberative on-
line consultation. Here, users can adopt 
the simple method: “Like/Do Not Like” 

Table 2. Glossary, including synonyms, kinds, and descriptions. 

Term Synonyms Kind Description [source]

Delivery address Shipping address Complex property Location to which goods are to be sent.1

Invoice Bill Object Itemized list of goods shipped, usually 
specifying the price and terms of sale.2

Postal address Address Complex property Information that locates and identifies 
a specific address, as defined by the 
postal service.3

Purchasing  
conditions

Purchase terms  
and conditions

Object Conditions related to the transaction 
and the trade.4

Purchase order PO Object Commercial document issued by a 
buyer to a seller, indicating types, 
quantities, and agreed prices for 
products or services the seller will 
provide to the buyer.5 

Customer Client Actor One who purchases a commodity  
or service.2

Invoicing Issuing invoice Process Making or issuing an invoice  
for goods or services.6

Purchasing Buying Process Acquisition of something for payment.6

Sources: 1. http://glosbe.com; 2. http://www.merriam-webster.com; 3. http://www.ebxml.org;  
4. http://docs.oasis-open.org/ubl/os-UBL-2.0/UBL-2.0.html; 5. http://www.wikipedia.org;  
6. http://www.thefreedictionary.com
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terms, it is easy to identify the synonyms. 
In identifying synonyms it is necessary 
to pinpoint the “preferred term” and la-
bel the others as synonyms (see Table 2). 

Challenges. Users often find contra-
dictory descriptions or descriptions 
pertaining to different points of view, 
or different roles in the enterprise, as 
when, say, an accounting department 
describes “inventory” differently from 
a stock management department. In 
case of multiple descriptions, users 
can create a synthesis or, according to 
the objective and scope of the ontol-
ogy, privilege one over the other. This 
decision is typically left to the ontol-
ogy master or to the “wisdom of the 
crowd”; the glossary is therefore first 
published with terms having more 
than one description, leaving it to the 
social-validation phase to converge to-
ward a unique term description. 

Another challenge is related to syn-
onyms that require deciding what is 
the “preferred term.” Voting, in this 
case, is a good way to achieve the result. 

Step 3. Taxonomy Level 
The first two knowledge levels reflect 
a terminological nature and exhibit a 
simple organization, a list of entries or-
ganized in alphabetical order. But the 
concepts denoted by the listed terms 
hide a rich conceptual organization us-
ers intend to represent through three 
different hierarchies. The first is a tax-
onomy based on the specialization rela-
tion, or the ISA relationship connecting 
a more specific concept to a more gen-
eral one (such as invoice ISA business 
document). A taxonomy represents the 
backbone of an ontology, and its con-
struction can be a challenge. It requires 
a good level of domain expertise and a 
consistent knowledge-modeling effort, 
since users must not only identify ISA re-
lations between existing terms but also 
introduce more abstract terms or ge-
neric concepts seldom used in everyday 
life but that are extremely useful in orga-
nizing knowledge. During this step users 
thus provide feedback to the two previ-
ous knowledge levels—lexicon and glos-
sary—since taxonomy building is also an 
opportunity to validate the two previous 
levels and extend them with new terms. 

The example outlined in Table 3 is 
based on the use of a spreadsheet, where 
the specialization levels are organized, 
from left to right, in different columns. 

ties that, in the domain at hand, charac-
terize the relevant entities. Users gener-
ally identify atomic properties (AP) and 
complex properties (CP). The former 
can be seen as printable data fields (such 
as unit price), and the latter exhibit 
an internal structure and have compo-
nents (such as address composed of, 
say, street, city, postal code, and 
state). Finally, if a property refers to 
other entities (such as a customer re-
ferred to in an invoice) it is called a 
reference property (RP). In a relational 
database, an RP is represented by a for-
eign key. The resulting predicate hierar-
chy is organized with the entity at the top, 
then a property hierarchy below it, where 
nodes are tagged with CP, AP, and RP. 

Continuing to use a spreadsheet, a 
user would build a table (see Table 4) 
where the first column reports the enti-
ties and the second the property name. 
In case of CP, the following columns on 
the right report the property compo-
nents; in case of RP the referred enti-
ties are reported. Further information 
(such as cardinality constraints) can be 
added; for example, one invoice is sent 
to one and only one customer, who in 
turn may receive several invoices. 

Challenges. Several decisions must 
be made in this step, starting with the 
granularity in representing proper-
ties. For instance, address can be a 
complex property, as covered earlier in 
this article, or can be an AP, where the 

Challenges. Defining a good taxono-
my is difficult. Also difficult is organiz-
ing a flat list of concept names, or glos-
sary terms, into a taxonomy. Care must 
be taken in considering different per-
spectives and opinions. The basic mech-
anism consists of the clustering of con-
cepts, or terms, linking them to a more 
general concept (the bottom-up ap-
proach). Identifying a general concept is 
often not easy, and concepts can be clus-
tered in different ways; in our simplified 
approach we avoid multiple generaliza-
tion for a concept. Moreover, users must 
find a good balance between the breadth 
of the taxonomy, or average number of 
children of intermediate nodes, and its 
depth, or levels of specialization and the 
granularity of taxonomy leaves. 

The ontology master plays an im-
portant role here, supported by numer-
ous available resources (such as Word-
Net25 and EuroVoc26). 

The UPON Lite approach involves 
three disjoint sub-hierarchies, one for 
each OPAL kind. Therefore, when users 
specialize a concept, as in, say, an ob-
ject, its more specific concepts cannot 
likewise become an actor or a process. 

For these challenges, a social ap-
proach is highly advisable, along the 
lines of a folksonomy.13,20

Step 4. Predication Level 
This step is similar to a database design 
activity, as it concentrates on the proper-

Table 3. Taxonomy excerpt with three specialization levels. 

Top concept First-level specialization Second-level specialization 

Business document Invoice

Payment Delayed payment

Purchase order

Request for quotation

Customer Golden customer

Silver customer

Table 4. Excerpt from a predication hierarchy. 

Entity Property Sub-Property/Reference Typing Constraints

Invoice
Unit price [AP] 
Address [CP] 

Consignee [RP] 

Street and number,  
city, state, Zip Code 
Customer 

Currency value

(1..1)

Customer
Name 
Pending invoices
…

Invoice
String

(0..N)
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through a formal language like the Re-
source Description Framework (RDF) 
and OWL.10 This is a technical task that 
requires the direct intervention of on-
tology engineers. However, a number of 
technical innovations aim to facilitate 
it to further increase end-user involve-
ment. For instance, the semantic suite 
Anzo Enterprise (from Cambridge Se-
mantics)27 provides a plug-in for Excel 
that enables Excel spreadsheets to be 
mapped to an ontology, transforming 
the related data into RDF. Also along 
these lines is support (though less ex-
tensive) provided for the popular Proté-
gé ontology system by the MappingMas-
ter OWL plugin.28 

A crucial aspect of the developed on-
tology is its quality, which is evaluated 
according to some predefined criteria. 
UPON Lite adheres to such an approach 
based on four perspectives: syntactic, se-
mantic, pragmatic, and social.3 In UPON 
Lite the syntactic and social quality of the 
produced ontology is addressed through 
the stepwise approach and social  
collaboration in knowledge encoding 
based on a shared online spreadsheet. 
Semantic quality concerns the absence 
of contradictions, a property that can 
be checked through specially designed 
software (such as the reasoners avail-
able with Protégé, including RacerPro,29 
Pellet,30 and FaCT++31), once the ontology 
is imported through the MappingMaster 
plugin. The pragmatic quality of the on-
tology is guaranteed through the close 
involvement of end users in the whole 
ontology-building process. 

Challenges. The first challenge con-
cerns the choice of how expressive on-
tology engineers want the ontology to 
be. A minimal option is to include the 
taxonomy and the reference properties 
in the form of domain-specific relations. 
They can also add a number of con-
straints (such as typing and cardinality 
constraints). The second challenge con-
cerns encoding the ontology in formal 
terms. Here, the role of the ontology en-
gineer is central due to the high level of 
expertise required by this step. 

Related Work and Evaluation 
Among the relevant methodologies 
of ontology engineering in the litera-
ture (such as Methontology,8 On-To-
Knowledge,18 and DILIGENT19), none 
was expressly conceived for rapid 
ontology prototyping; each has a dif-

whole address is encoded as one string. 
Likewise, an RP can be substituted by 
an AP if users adopt a “relational data-
base” approach, viewing the property as 
the foreign key of the referenced entity 
(such as customer can be represented 
by customer_code). Other important 
points are represented by the typing 
of the AP (such as string, integer, 
and Boolean) and the cardinality con-
straints, or how many values a property 
can assume. Since UPON Lite is mainly 
for domain experts, typing may be too 
technical, such decisions can be delayed 
to a successive refinement cycle (mainly 
delegated to ontology engineers). 

Step 5. Parthood Level 
This step concentrates on the “archi-
tectural” structure of business entities, 
or parts of composite entities, whether 
objects, processes, or actors, by elicit-
ing their decomposition hierarchy (or 
part-whole hierarchy). To this end a 
user would analyze the structure and 
components an entity exhibits, creat-
ing the hierarchy based on the partOf 
(inverse hasPart) relationship. 

This hierarchy is particularly impor-
tant in engineering and manufacturing 
and, more generally, when dealing with 
complex entities. For instance, a bill of 
material is a hierarchical decomposi-
tion of a product into its parts, subparts, 
and so on, until reaching elementary 
components, not further decompos-
able, representing the leaves of the de-
composition tree, or, more precisely, a 
directed graph, generally acyclic. 

Parthood can also be applied to im-
material entities (such as a regulation 
subdivided into sections and articles or 
a process subdivided into sub-process-
es and activities). In sub-processes and 
activities, users can enrich the model 
with other relations (such as “prece-
dence” and “sync”), a subject beyond 
the scope of this article. 

Challenges. In certain cases, users 
may have difficulty deciding if a hierar-
chical relation is ISA or PartOf. If we 

consider price and then unit price, 
it is not evident if unit price is a spe-
cial case of the former or part of it. Such 
a relationship is highly dependent on 
business and organizational choices. 
At an abstract level, we may say ISA is 
more suited, but if we have, say, an in-
voice where price means final price and 
is obtained through multiplying a quan-
tity (number of pieces) by unit price, 
then the latter is indeed a component of 
the former. Another problem for users 
is to distinguish a part from a property. 
For instance, an invoice has a footer that 
may report the tax and the final price. 
From a structural point of view (such 
as when printing an invoice) the footer 
is considered a component of the in-
voice, but from the information point 
of view it can be considered a CP hold-
ing structured information. In general, 
usage context determines the relation-
ship, and, eventually, social validation 
provides the final interpretation, with a 
central role for the ontology master. 

Step 6. Ontology Level 
Using the outcomes of the previous 
five steps, ontology engineers can pro-
ceed to build the final artifact—the 
ontology. It gathers all the knowledge 
collected in those steps, in particular 
the concepts in Step 2 and the seman-
tic relations elicited in three steps: a 
taxonomy (Step 3), further enriched 
by the predication (Step 4), and part-
hood (Step 5), as required. In addition, 
it is also possible to formally represent 
constraints (such as typing and car-
dinality constraints) and the needed 
domain-specific relations (such as 
provides(Supplier, Product)). 
Many of these relations can be ob-
tained through “upgrading” the RP 
introduced in Step 4. To continue with 
the tabular approach, domain rela-
tions are represented in a new table 
with three columns, with an implicit 
orientation left to right (see Table 5). 

The final step in implementing a 
“full-fledged” ontology is encoding it 

Table 5. Domain-specific relations (excerpt). 

Entity Relation Entity 

Supplier provides Product

Invoice paidBy Client

Product providedBy Supplier

… … …
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ferent purpose and scope, aiming at 
development of industrial-strength 
ontologies. For comparative stud-
ies of relevant ontology-engineering 
methods see De Nicola et al.7 and 
Chimienti et al.4 In 2013, GOSPL6 was 
proposed as a collaborative ontology-
engineering methodology aimed at 
building hybrid ontologies, or carry-
ing informal and formal concepts. 
Finally, the NeON methodology16 was 
conceived for developing ontology 
networks, introducing two different 
ontology-network-life-cycle models—
Waterfall and Iterative-Incremental. 
They are more sophisticated and com-
plex than UPON Lite and designed for 
ontology engineers; only DILIGENT 
and GOSPL explicitly address collabo-
ration between domain experts and 
ontology engineers. 

UPON Lite has been developed 
over the past 15 years through con-
stant experimentation in research 
and industrial projects, as well as in 
a number of university courses. Be-
yond experimental evaluation, we 
also carried out a comparative as-
sessment against existing ontology-
engineering methodologies, using 
an evaluation method conceived for 
rapid ontology engineering based on 
10 key features: 

Social and collaborative aspects of on-
tology development. Considering the ex-
tent social and collaborative processes 
are included in the methodology; 

Domain expert orientation. Referring 
to the extent the methodology allows 
domain experts to build and maintain 
an ontology without support of ontol-
ogy engineers; 

Cost efficiency. Concerning the focus 
of the methodology on cost reduction; 

Supporting tools. Referring to the ex-
tent the methodology suggests tools to 
ease ontology development; 

Adaptability. Referring to whether 
the methodology is flexible enough to 
be adopted in different industrial ap-
plications; 

Reusability. Referring to the extent 
the methodology considers the possi-
bility of reusing existing resources; 

Stepwise and cyclic approach. Rep-
resenting how much the methodol-
ogy is based on an incremental cyclic 
process, avoiding a rigid “waterfall” 
linear model; 

Natural language. Referring to the 

the other methodologies, with a slight 
edge to UPON Lite. 

Conclusion 
We have proposed UPON Lite, an ontol-
ogy-engineering methodology based on 
a lean, incremental process conceived 
to enhance the role of end users and do-
main experts without specific ontology-
engineer expertise. Aiming to support 
rapid prototyping of trial ontologies, 
UPON Lite is a derivation of the full-
fledged UPON Methodology. UPON Lite 
is characterized by three main aspects 
of ontology engineering: a user-cen-
tered approach conceived to be easily 
adopted by non-ontology experts, thus 
minimizing the role of ontology engi-
neers; a socially oriented approach, 
where multiple stakeholders play a 
central role; and an intuitive ontology-

extent the methodology uses natural 
languages resources, processing tech-
niques, and tools; 

Documentation. Concerning pro-
duction of supporting documentation 
and the extent an intermediate artifact 
can be considered a valuable docu-
mentation; and 

Organizational structure. Referring to 
the extent project management meth-
ods are included in the methodology. 

We defined them along the lines of 
other comparison methods in the liter-
ature, with an orientation toward rapid 
ontology engineering. Table 6 refers to 
the NeON methodology as NeONWf for 
the waterfall engineering model and 
NeONIn for the iterative-incremental 
model. The comparative evaluation 
for rapid ontology engineering shows 
UPON Lite and DILIGENT outperform 

Table 6. Ontology-engineering methodologies compared. 

(F.1) (F.2) (F.3) (F.4) (F.5) (F.6) (F.7) (F8) (F.9) (F.10) Ranking*

UPON Lite H H H H H H H H M M 9.3

Diligent H H M H H H M H M H 9.0

UPON L M L M H H H H M L 7.0

NeONWf M M H M M H L M L L 6.3

GOSPL H M L M L H M H L L 6.3

NeONIn M L L M M H H M L M 6.3

OntoKnowledge L L L M H M H L L H 6.0

Methontology L L M M M M M H M L 6.0

*Computed as normalized average, with H = 3, M = 2, and L = 1

Figure 2. Excerpt from a Google Docs UPON Lite spreadsheet. 
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engineering process organized in six 
steps, supported by a “familiar” tool 
like a spreadsheet. Here, the spread-
sheet tables are represented in cursory 
form; see Figure 2 for an actual excerpt 
from a Google Docs32 spreadsheet we 
used in the running example. 

UPON Lite has been used in industri-
al scenarios and university courses since 
2001, producing more than 20 ontolo-
gies involving from a few domain experts 
up to 100, where non-ontology experts 
formed the great majority of ontology 
teams. The mean time of the ontology-
building process varied from a week (in 
university courses) to a few months in in-
dustrial projects (not including mainte-
nance). Since 2008, the methodology has 
been adopted by two European Union 
projects: Collaboration and Interoper-
ability for Networked Enterprises in 
an Enlarged European Union (COIN) 
and Business Innovation in Virtual En-
terprise Environments (BIVEE). COIN 
developed a trial ontology for the Anda-
lusia Aeronautic cluster for a furniture 
ecosystem for the Technology Institute 
on Furniture, Wood, Packaging and re-
lated industries in Spain, and for the 
robotics sector, with Loccioni, in Italy. 
A national Italian project, E-Learning 
Semantico per l’Educazione continua 
nella medicina (ELSE), developed a trial 
ontology for lifelong education of medi-
cal doctors in the domain of osteopo-
rosis. The feedback, collected through 
interviews and working meetings, cov-
ered various aspects of the methodol-
ogy, from usability to efficiency and 
adoptability to flexibility; the results are 
encouraging. The field experiences in 
all these projects reflect the feasibility of 
stakeholders and end users producing 
good (trial) ontologies in a short time. 
Furthermore, the direct involvement of 
domain experts reduced the need for 
interaction with ontology engineers, as 
required by traditional methodologies, 
even for small ontology changes. 

Involving communities of practice 
helps reduce the time and cost of rapid 
ontology prototyping. The UPON Lite 
stepwise approach has proved benefi-
cial for the learning curve of domain 
experts new to the methodology, allow-
ing them to quickly learn the process 
and its intuitive outcomes, including 
lexicon, glossary, taxonomy, predica-
tion, and parthood. 

The UPON Lite approach advocates 

use of a social media platform and an 
online, shared spreadsheet as key tools; 
it also suggests other tools for support-
ing the methodology’s first steps, in-
cluding text mining, gloss extractors, 
and MappingMaster, can be used to au-
tomatically import spreadsheet content 
into an ontology editor (such as Pro-
tégé), thus producing an OWL ontology. 

We performed a comparative evalu-
ation of UPON Lite against the most 
popular ontology-engineering meth-
odologies, as well as in the context of 
rapid development of a “lightweight” 
ontology. The results of the compara-
tive assessment show UPON Lite offers 
the best solution. 

In the future we intend to work on 
systematic monitoring of the adoption 
and use of UPON Lite in different do-
mains, focusing on the problems that 
will emerge during the ontology-engi-
neering process and how they should 
be addressed, considering the com-
plexity of the ontology and the number 
of stakeholders involved. 
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