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Since the ambitious declaration of the vision of the Semantic Web, a growing number of 

studies on semantic search have recently been made. However, we recognize that our community has 

not so much accomplished despite those efforts. We analyze two underlying problems : a lack of 

a shared notion of semantic search that guides current research, and a lack of a comprehensive view 

that envisions future work. Based on this diagnosis, we start by defining semantic search as the 

process of retrieving desired information in response to user’s input using semantic technologies such 

as ontologies. Then, we propose a classification framework in order for the community to obtain the 

better understanding of semantic search. The proposed classification framework consists of input 

processing, target source, search methodology, results ranking, and output data type. Last, we apply 

our proposed framework to prior studies and suggest future research directions.
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1. Introduction

Since the advent of the World Wide Web 
(WWW), the needs for effective search (metho-
dologies and technologies) have been fueled by 
the unprecedented avalanche of information. In 

light of this, the world-wide vision of the Se-
mantic Web (Berners-Lee et al., 2001) was de-
clared by the WWW Consortium (W3C) a dec-
ade ago. The term “Semantic Web” is mainly 
used to describe the model and technologies 
proposed by the W3C. These technologies in-
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clude the Resource Description Framework (RDF), 
a variety of data interchange formats, and nota-
tions such as RDF Schema (RDF/S) and the 
Web Ontology Language (OWL). These are to 
provide a formal description of terms, concepts, 
and relationships within a given domain to help 
retrieve data.

Although many of the technologies pro-
posed by the W3C already exist and are used 
for various purposes in practice, the Semantic 
Web as a global vision remains largely unreal-
ized and its feasibility have been questioned. 
Highly interesting is that this is in stark contrast 
to the academia where a plethora of research is 
being produced with the fancy titles tagged as 
“semantic.”

Thus, we maintain that this alleged failure 
is not with the lack of academic interest or ef-
forts but with the lack of a central theme that 
guides current research and envisions future. In 
the middle of this lies semantic search which is 
believed to solve the limitations of the current 
Web and accomplish the vision of so-called 
“Web 3.0.”

Information Systems (IS) society suffers 
from two intertwined problems regarding the in-
vestigation on this topic. First, although there 
have been innumerable attempts solely or parti-
ally devoted to semantic search, they have never 
been well-categorized, leading to research out-
comes unclear and hard to understand. Because 
many authors and their papers differ in scope, 
perspectives, depth, and width, we realize that 
our community necessitates a comprehensive view 

not only to better understand the concept but al-
so to advance our understanding of it. Second, 
contributions made by current research are not 
well appreciated by the practitioners as well as 
academia because there is no consensus on what 
“true” semantic search is. Without the shared 
definition, many of the efforts accumulated so 
far do not seem to comprise a big picture. Thus, 
we argue for a well-defined definition of seman-
tic search to strengthen our knowledge base in a 
more effective way. 

2. Semantic Search in Literature

To the best of our knowledge, there is no 
widely accepted definition of semantic search al-
though a handful of suggestions have been made 
in literature (Ding et al., 2004; Guha et al., 2003; 
Wu et al., 2006). This is partially due to the fact 
that the notion of the Semantic Web, from which 
the concept of semantic search originated, has 
not yet been formally defined despite our fre-
quent reference to it. Some studies have failed 
to address this and are problematic in that they 
have too broad a concept and void of an appro-
priate definition.

Guha et al. (2003) suggests that semantic 
search is to augment and improve traditional 
search results (based on Information Retrieval 
technology) by using data from the Semantic 
Web. In Ding et al. (2004), semantic search en-
gines are required to find appropriate ontologies 
and instance data, and characterize the Semantic 
Web. Recently, Wu et al. (2006) defined seman-
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tic search as finding the semantic associations 
between objects with providing a graph-based 
user interface.

We define semantic search as the process 
of retrieving desired information (output data) in 
response to the keyword request (input) via the 
use of ontologies or other mechanisms alike 
(target sources and search methods) to understand 
users’ implicit as well as explicit intent. Note 
that this is in alignment with our classification 
framework that will follow in the next section.

3. Classification

Based on our definition above, we propose 
a classification framework as shown in <Figure 
1>. It is logically comprised of five distinct com-
ponents : input processing, target source, search 
methodology, results ranking, and output data 
type. First, input processing deals with the key-
words created by users per se or their modifica-
tion. Second, target source classifies the data 
type a search engine surfs for retrieving infor-
mation, such as traditional text or semantic data. 
Next, in the search methodology dimension, se-
mantic search engines are categorized into the 
development of query languages, use of ontolo-
gies, and application of data mining with regards 
to the technology they adopt. Fourth, methods 
for result ranking are concerned with whether 
semantic relations are considered or not in dis-
playing search results. Last, the final output data 
type is classified into semantically annotated da-
ta versus un-annotated data. Note that this 

framework follows the consecutive steps the user 
may go through when using search systems.

<Figure 1> Framework for Semantic Search

3.1 Input Processing

The first step in conducting semantic search 
is processing the keyword from users. In the 
context of semantic search, it is difficult for nor-
mal search systems to return semantically sat-
isfactory results to the end user if only based on 
the keyword the user has entered. This is largely 
because the viewpoints of search systems and 
users do not always match due to the semantic 
ambiguity of input keywords, leading to unsat-
isfactory answers. Appropriate query processing 
is, thus, of prime importance for efficiently 
searching Web resources.

Although some studies do not adopt any 
keyword modification techniques, most of the 
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search systems maximize their performance by 
clarifying the meaning of the keyword input from 
the user using various modification techniques. 
Keyword modification techniques may have two 
possible approaches : simple keyword modifica-
tion and semantic keyword modification. One of 
the alternative ways of keyword modification is 
to present query as a logical expression. This can 
be a very effective method to provide semantics 
of user intention to machine because the logical 
expression allows the user to specify the con-
dition and other constraints for the description 
of user intention. Thus, in our study, we catego-
rize input processing methods into four sub-
categories, i.e., (1) direct keyword usage, (2) 
simple keyword modification, (3) semantic key-
word modification, and (4) logical expression.

3.1.1 Direct Keyword Usage

Most of the search systems in this cat-
egory find the document which contains the ex-
act word that matches the user’s input. Some se-
mantic search engines do not use any query 
modification. Swoogle (Ding et al., 2004), one 
of the most largely cited metadata search en-
gines, finds the metadata which includes the ex-
act same tag as the user input. XSearch (Cohen 
et al., 2003) is another example. It returns XML 
(eXtensible Markup Language) documents with-
out any query extension.

3.1.2 Simple Keyword Modification

In semantic knowledge retrieval systems, 
an ontology can provide the primitives needed 

to formulate keyword descriptions. Especially, 
simple ontologies, e.g., keyword hierarchies, ta-
xonomy, or thesaurus, might also benefit in-
formation retrieval techniques. Using these kinds 
of simple external knowledge resources, the range 
of user input could be extended to its synonym 
set. OntoSeek (Guarino et al., 1999) improves its 
search performance employing WordNet, a large 
linguistic resource, to clarify the sense of a word 
in the input. Simple NLP (Natural Language 
Processing) techniques are an alternative appro-
ach for keyword modification. A question an-
swering system for Semantic Web, AquaLog 
(Lopez et al., 2005) combines several powerful 
techniques, including both GATE NLP platform 
and WordNet to make sense of natural language 
keywords. However, in this kind of simple mod-
ification, the effect of modification is limited to 
resolve the lexical ambiguity based on external 
resource. For this reason, semantic keyword mo-
dification can be a good alternative for keyword 
extension strategy.

3.1.3 Semantic Keyword Modification 

For more accurate descriptions of the user’s 
input, semantically richer ontology-based key-
word annotations are frequently used. Such an-
notations are not atomic keywords but can be 
more detailed structured descriptions that are 
linked with other resources. With the help of on-
tologies, the user can also express search key-
words more precisely and unambiguously, which 
leads to better precision rates (Hyvönen et al., 
2003). Furthermore, through ontological class de-
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finitions and inference mechanisms, implicit se-
mantic relationships between the concepts in 
user input can be clearly defined. Ontogator, 
which uses controlled vocabularies or hierarchi-
cal thesauri for finding keyword-based annotated 
resource, is one good example of this approach 
(Hyvönen et al., 2003). OntoBroker (Stefan et 
al., 1998) has a user query interface, in which 
the technical ontology concepts of object, class, 
attribute, and value are used to form logical 
query expressions.

3.1.4 Logical Expression

Using the formal logical expression as an 
input can be a good alternative for keyword 
modification. Especially, logical query which is 
based on a specified sophisticated query lan-
guage is more expressive in presenting semantic 
intent of the users, although it requires training 
and thus might pose a challenge to non-expert 
users. SMART (Battista et al., 2007) utilizes the 
Manchester OWL Syntax to define description 
logics (DL) queries (i.e., queries defined by a 
class description) to facilitate semantic keyword 
formulation. An important feature of this lan-
guage, which makes it more readable and easier 
to understand than traditional DL syntax, is that 
it uses an infix notation rather than a prefix no-
tation for keywords.

3.2 Target Source

In this section, we describe the target so-
urce of a search engine. Target source can be 
classified into either un-annotated or annotated 

data. Basically, semantic search is an extension 
of the current Web which targets text, image, 
and sound (Mayfield and Finin, 2004). There-
fore, the first category of target sources is, by 
nature, un-annotated data. Second, industry de-
velops machine-readable metadata languages 
such as RDF/S and OWL, XML (Garcia and Si-
cilia, 2003). These markup languages linked terms 
up with Web pages to provide a machine-read-
able definition and their relationship with other 
terms. These standards are reflected in <Table 
1> which summarizes the methodologies of se-
mantic search in order to capture patterns of se-
mantic search according to its target source or 
methodologies.

3.2.1 Semantically Annotated Data

Semantic annotation refers to a specific 
metadata generation and usage schema targeted 
to enable new information access methods and 
extend existing ones (Kiryakov et al., 2004). 
Moreover, semantic annotation is based on the 
understanding that the named entities mentioned 
in the documents constitute important part of 
their semantics. The annotation mark is attached 
to text documents, images, audio, video, or other 
kinds of information. There are a number of an-
notation methods commonly used for browsing 
and searching, and one of them is tagging that 
mostly accounts for semantic annotation. Unlike 
tagging, we can encode information in a ma-
chine-readable form and find information that 
share the semantic meaning by using markup lan-
guages (Mayfield and Finin 2004). RDF/S and 
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OWL are representative markup languages that 
define the terms with formal semantics and rela-
tionship among other terms. This aims at assign-
ing pre-defined semantic descriptions or entities 
to the data objects for their representation. For 
example, SemRank suggests a heuristic method 
to determine the rank of semantic associations 
among those entities (Anyanwu et al., 2005).

3.2.2 Un-Annotated Data

In general, when traditional data is used as 
sources within semantic search engines, it re-
quires additional annotation process unlike anno-
tated data. Because the traditional data could not 
manifest themselves as descriptive data stored in 
Web-accessible databases (Chebotko and Lu, 
2009), a large number of semantic search en-
gines attach the semantic meaning to the tradi-
tional data via annotation step (Heflin and Hen-
dler, 2000; Cohen et al., 2003; Khan et al., 2004; 
Cheng and Qu, 2009). For example, SHOE (He-
flin and Hendler, 2000) retrieves Web pages as 
concepts in ontology. It annotates URLs of Web 
pages through application of SGML (Standard 
Generalized Markup Language) and XML, and 
then retrieves the Web pages. After this annotat-
ing step, traditional data could be used by se-
mantic search engines. 

3.3 Search Methodology

3.3.1 Query Language for RDF Source 
Data

In the Semantic Web, many search tech-
nologies retrieve information from tagged data 

such as RDF sources, which require substantial 

formatting and markup to achieve machine un-
derstandability. Nowadays, the voluminous RDF 

descriptions, sufficiently expressive declarative 

languages, are already appearing. The quantity 
of RDF data has also been growing steadily in 

recent years. Better knowledge about their mea-

ning, usage, accessibility, or quality will consid-
erably facilitate an automated processing of Web 

resources (Gregory et al., 2002). The method to 

take advantage of RDF sources data, and there-
fore promote retrieval performance, is to com-

bine information retrieval approaches with in-

ference searching based on RDF query language. 
SPARQL is emerging as the de-facto RDF query 

language, and is also a W3C Recommendation. 

There are some other RDF query languages such 
as DQL (Doctrine Query Language), N3QL, R- 

DEVICE, RDFQ, RDQ, RDQL, RQL/RVL, SeRQL 

and so on. Some search technology examples in 
this category include XSEarch (Cohen et al., 

2003), TAP (Guha and McCool, 2003), Falcon 

(Cheng and Qu, 2009) and SEMPLORE model 
(Wang et al., 2009).

3.3.2 Ontology-based Semantic Search

Ontology is believed to be a tool for real-
izing the Semantic Web, which focuses on tech-
nological reusability and interoperability. It pro-
vides a general knowledge-sharing space which 
can allow the various systems or organizations 
to have consistent and unified understanding on 
semantic information. Ontology as an explicitly 
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formal specification of knowledge can transform 
information into semantic metadata which is 
used to describe the information entities. Using 
ontology to build the semantic-oriented metadata 
can support the concept modeling, information 
searching and exchanging. Ontology provides 
search engines with the function of a semantic 
match. It is different from traditional search en-
gines that can only complete the search directly 
and exactly; ontology-based semantic search en-
gines rely on certain ontology structures which 
can extend the search to the semantic level. 

By using information resource annotation 
technology, ontology-based information search 
promotes the retrieval from text-matching to 
concept-matching. Therefore, applying ontology 
to the process of retrieval has become a hotspot 
in the current study. SHOE uses the way of nat-
ural navigation to guide users to point out the 
object of their inquiries (Heflin and Hendler, 
2000). SPIRIT developed tools and techniques 
to support spatial search on the Internet based 
on ontology (Jones et al., 2002). TAP imple-
ments semantic expansion of keyword-based sea-
rch and returns ontology instances in line with 
the query words (Guha and McCool, 2003). An 
ontology-based spatial query expansion method 
is developed that supports retrieval of informa-
tion relevant to space by trying to derive its 
geographical query footprint (Fu et al., 2005). 
SMART (Battista et al., 2007) provides a Web- 
based application that adopts an ontology-centric 
model to perform semantic query answering 
over heterogeneous yeast biological knowledge.

3.3.3 Mining-based Search

Even under the banner of the Semantic 
Web era, semantic data in the Web are still not 
rich enough to take the advantages of semantic 
search engine. Thus, the effectiveness of the se-
mantic search is largely dependent on its capa-
bility of analyzing the traditional Web data, which 
requires capturing the relationship between the 
objects or concepts described within. In this re-
gard, data mining in terms of semantic search 
plays an important role in transforming human 
understandable content to machine understandable 
semantics. 

Cheng et al. (2008)’s study is a compel-
ling example adopting vector space model (VSM) 
that takes up one part of the mining technique 
for information retrieval. Another stream in se-
mantic search literature includes the study of so-
cial networks which can discover personal or or-
ganizational information. Ontocopi (Alani, 2002), 
a tool for finding communities of practice in so-
cial network, extracts and identifies patterns of 
certain connections between entities relating to a 
community. Flink (Mika, 2005) is a personal in-
formation search system in the research commu-
nity. Its mining component employs a co-occur-
rence analysis technique applied to social net-
work extraction. Another mining component also 
performs the additional task of finding topic in-
terests, i.e., associating researchers with certain 
areas of research.

3.4 Results Ranking

Result ranking is the next phase when 
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search engine obtained some results. Nowadays, 
there is a great quantity of data on the WWW 
and search engines generally provide overabun-
dant retrieval results when searching on the Web. 
Most of the answers are usually irrelevant or in-
sufficient because traditional Web technology 
establishes the resources in the Web, which are 
only human-understandable but not for search 
engines. In reality, however, the user often ig-
nores most of the results and tends to consider 
just the first few that are returned by traditional 
search engines. It is clear that the effective tech-
niques for ranking the result data are required. 
Based on our study of the recent research, we 
classify the major ranking approaches into non- 
semantic ranking and semantic ranking.

3.4.1 Non-Semantic Ranking

Some of the semantic search engines em-
ploy existing ranking methods, which does not 
take into deep consideration rich semantics of 
relations of the classes in the ranked result. 
Among the non-semantic ranking methods is us-
ing the frequency of the terms. It mainly relies 
on the number of query keywords presented in 
the target documents. Cohen et al. (2003), for 
example, referred to term frequency in the docu-
ment by employing extended vector space model 
to rank the search result. Another example is a 
rule-based approach, whose focus is confined to 
the concepts or objects in the result themselves, 
not the relations between them. In FalconS 
(Cheng et al., 2008), for example, the SW ob-

jects (what they call Semantic Web object in 
their developed artifact) in the results are ranked 
by a combination of their relevance to the query 
and their popularity. The popularity score is cal-
culated based on the number of RDF documents 
that the SW object is used in.

3.4.2 Semantic Ranking

The task of semantic ranking is analyzing 
across different sources of data and ranking re-
trieval results by uncovering previously unknown 
and potentially semantically related with user 
query. Semantic ranking technology is a core 
subject for Semantic Web applications, such as 
semantic search and semantic service.

In recent years, some researchers have pre-
sented several kinds of information retrieval mid-
dleware which allows users to utilize some se-
mantic discovery protocols in semantic and ubi-
quitous environments. Some of the methods de-
rive ranking results from the identification of the 
semantic relatedness by calculating the con-
ceptual distance between the query and the con-
text (Rada et al., 1989). Another route is using 
ontology. Karanastasi and Christodoulakis (2007) 
present an ontology-driven semantic ranking 
methodology based on domain specific ontolo-
gies where a semantic relatedness measure was 
used for disambiguation of a natural language 
query. There are also some other methods. Choi 
et al. (2005) introduce three service-matching al-
gorithms based on the marriage-matching algo-
rithm to ranking that takes into account hier-
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archical structure of the domain.

3.5 Output Data Type

The last component for semantic search is 
output data type of search results. Output dis-
play should be done to provide users with or-
ganized information for decision making about 
whether information is relevant to the queries. 

Similar to the target source, the output 
form is classified into semantically annotated da-
ta and un-annotated data. Semantically annotated 
output is generated from either originally anno-
tated target source or those un-annotated which 
are later annotated by the search engines. As for 
the un-annotated data, such type of output is 
provided when search engines do not process 
un-annotated target source.

4. Discussion

Drawing from our analysis presented above, 
we introduce a classification scheme for seman-

tic search research, adopting basic search proc-

esses on the Web as each component of our 
framework. At the core of semantic search un-

derlie different disciplines and various techni-

ques (i.e., information retrieval, machine learn-
ing, natural language processing, ranking algo-

rithm, computational/natural linguistics, ontol-

ogy, and so forth). Many studies included in our 
survey are mainly focused on how they utilize 

and apply these various disciplines to improve 

the search results. It is thus a comprehensive if 

not perfect, and at the same time unambiguous, 

easily understood classification framework that 
our academic society at large are currently in 

need.

A first finding from our exploration is that 
the semantic search framework has not yet been 
formalized although many semantic search sys-
tems have been devised and implemented. Al-
though we selected and thoroughly studied more 
than twenty search systems (engines), we have 
encountered the difficulty in applying a unified 
perspective to view semantic search. This is the 
reason why we have proposed a novel yet com-
prehensive framework with regards to the in-
tuitive steps of the semantic search process. We 
posit that our proposed framework might not be 
complete or exhaustive enough to cover all ex-
tant research. Granted, we do believe that our 
study can be a steppingstone that helps and mo-
tivates prospective researchers to participate in 
this intellectual journey towards realizing true 
semantic search. 

Second, we found a particular tendency in 
the methodologies used in each search process. 
In the input processing phase, for instance, se-
mantic modification takes up a dominant portion 
of the techniques for processing user keywords. 
We contend that logical expression may be an-
other good option for input processing methods 
in that users are able to specify conditions or 
constraints for their query by using logical ex-
pression. On the contrary, however, very few 
studies published heretofore adopt this type of 
method in processing user input. This can large-
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<Table 1> Studies on Semantic Search

Input Processing Target Source Search Methodology Result Ranking Output Data Type

Stefan (1998) Semantic Modification Annotated Ontology Semantic Annotated

Guarino et al. (1999) Simple Modification Annotated
Query Language,
Ontology

No Ranking Annotated

Heflin and Hendler (2000) Semantic Modification Un Annotated Ontology No Ranking Annotated

Alani et al. (2002) Semantic Modification Annotated Ontology, Mining Semantic Annotated

Jones et al. (2002) Semantic Modification Both Ontology Semantic Annotated

Karvounarakis et al. (2002) Logical Expression Annotated Query Language No Ranking Annotated

Shah et al. (2002) Simple Modification Both Ontology, Mining Hybrid Both

Sheth et al. (2002) Simple Modification Both Ontology N/A Un-Annotated

Cohen et al. (2003) Direct Keyword Usage Un Annotated Query Language Non-Semantic Un-Annotated

Ehrig et al. (2003) Semantic Modification Both Ontology N/A Both

Guha and McCool (2003) Semantic Modification Annotated Query Language No Ranking Annotated

Hyvönen et al. (2003) Semantic Modification Annotated Ontology Semantic Annotated

Stojanovic (2003) Semantic Modification Annotated Ontology Semantic Annotated

Calvanese et al. (2004) Semantic Modification Annotated Query Language, Ontology No Ranking Annotated

Ding et al. (2004) Direct Keyword Usage Annotated Ontology, Mining Semantic Annotated

Khan et al. (2004) Simple Modification Un Annotated Ontology Semantic Annotated

Rocha et al. (2004) Semantic Modification Annotated Ontology Semantic Annotated

Anyanwu et al. (2005) Semantic Modification Annotated Ontology Semantic Annotated

Fu et al. (2005) Semantic Modification Annotated Ontology Semantic Annotated

Lopez et al. (2005) Simple Modification Annotated Ontology Semantic Annotated

Mika (2005) Direct Keyword Usage Un Annotated Mining No Ranking Un Annotated

Celino et al. (2006) Semantic Modification Annotated Ontology No Ranking Annotated

Wu et al. (2006) Semantic Modification Annotated Ontology Semantic Annotated

Battista et al. (2007) Logical Expression Annotated Ontology No Ranking Annotated

Cheng et al. (2008) Semantic Modification Un Annotated Ontology, Mining Non-Semantic Un-Annotated

Wang (2009) Semantic Modification Both Query Language Semantic Both

ly be explained by its complexity for non-ex-
perts who are not familiar with logical query 
language. Likewise, we found most of the se-
mantic search systems use semantically anno-
tated data as target source. This is because it is 
very useful in finding a semantic relationship 
between concepts through ontology.

Our last finding revolves around the prob-
lem that semantic search systems have in com-

mon with improving the quality in comparison 
to that of conventional Web search. Even though 
many kinds of semantic search engines use se-
mantically annotated data format as target source, 
in the Web scenario, only a small fraction of 
knowledge is semantically annotated. In case of 
unstructured knowledge, one unavoidable prob-
lem is how to choose an appropriate metadata 
like ontology or RDF for annotation which en-
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ables clarifying the semantic relationship be-
tween classes. Consequently, the semantic power 
of search systems which use unstructured data 
source is very limited. This means the quality of 
a search result happens to be strongly dependent 
upon whether the source knowledge is structured 
or not.

<Table 1> summarizes a selection of pa-
pers that applied our classification framework. 
Note that we only included those papers that 
satisfied our definition of semantic search pro-
vided earlier although our original collection 
was a lot more.

Our analysis of extant research so far lets 
us come close to what we believe as semantic 
search. Ideally, semantically annotated data help 
the search engine to process target source as 
they are mapped to the concepts in ontology for 
sharing the semantics. Considering the current 
Web environment where such type of data are 
scarce, however, semantic search systems are to 
transform un-annotated target source into anno-
tated ones to accomplish the semantic search. 
This will not only allow more sophisticated 
search mechanism but also bring better search 
results.

5. Future Research

Given our findings above, our contribu-
tions to the research community are two-fold : 
providing a semantic search framework and pro-
jecting future research. As for the framework, 
we expect researchers to adopt this unified 

framework from this moment on. Only on the 
shared theoretical foundation can we accumulate 
our knowledge; and only on this sound accumu-
lation can each piece of work be meaningful to 
the greater vision. In this regard, we are pleased 
that we have paved a way to positioning our re-
search in a rightful location and shed a light on 
the expected research. 

Thus, we set forth promising research di-
rections on semantic search. To enhance the qua-
lity of a search result, one should try to cover 
not only structured data but also unstructured 
data by improving methodology for annotating 
unstructured knowledge. In addition to this at-
tempt, the input processing phase also has more 
room for improvement. Existing studies mainly 
use a semantic query modification or logical ex-
pression to extract the user’s intention exactly. 
However, these kinds of query processing ap-
proach only focus on extending user input se-
mantically rather than finding more semantic in-
formation from users or user inputs. In this re-
gard, utilizing user context including user in-
formation or query history may be a good strat-
egy to maximize the relevancy of a search 
result. Indeed, some works already reflect user 
context as a search resource (Anyanwu et al., 
2005; Lopez et al., 2005; Stojanovic, 2003), but 
more sophisticated methodologies for formaliz-
ing user context as semantic information are ne-
eded. Besides, personal information of a user 
can be an important source because the position 
or situation of the users can affect the expect-
ation level toward a search result. Park et al. 
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(2011) serves as a good example which reflects 
the user’s personal information in the input 
processing phase. Last but not least, with the en-
deavor to improve the quality of result knowl-
edge, more comprehensive and rigorous evalua-
tion metrics are to be developed for better se-
mantic search.
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Abstract

시맨틱 검색 : 서베이

1)박진수*․김남원**․최민정**․김  철***․최영석***

시맨틱 웹(Semantic Web)의 비전에 대한 공표가 이루어진 이래로 이와 관련한 많은 연구가 진행되어

왔다. 그러나 지금까지의 연구가 성공적이었다는 판단을 하기에는 아직 이르다. 본 논문은 시맨틱 관련

연구분야의 두 가지 문제점을 진단한다. 첫째는 ‘시맨틱 검색’이라는 개념의 합의된 정의가 없다는 것이

고, 둘째는 장래의 유관 연구를 바라볼 수 있는 종합적이고 체계적인 시각이 부족하다는 것이다. 이러한

진단 아래, 본 논문은 시맨틱 검색의 개념을 ‘사용자의 입력에 따라 온톨로지와 같은 시맨틱 기술을 이

용하여 원하는 정보를 얻는 행위’로 정의한다. 또한 시맨틱 검색에 대한 이해를 돕기 위해 시맨틱 검색

엔진 분류 프레임워크를 제안하였다. 본 연구에서 제안하는 프레임워크는 (쿼리) 입력문의 처리, 타겟 소

스, 검색 방법론, 검색결과의 서열화, 출력 결과물의 데이터 종류, 이렇게 다섯 가지 부분으로 나뉜다. 

마지막으로 본 논문은 제시한 프레임워크를 응용하여 기존의 연구결과물을 분석하고 앞으로의 연구 방

향을 논하는 것으로 끝을 맺는다.

Keywords : 시맨틱 웹, 시맨틱 검색, (쿼리)입력문의 수정

*   서울대학교 경영대학/경영전문대학원 부교수
**  서울대학교 경영대학 석사 졸업
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