
Semantic Data Management: Towards Querying Data with their Meaning

Lipyeow Lim Haixun Wang Min Wang
IBM T. J. Watson Research Center
{liplim,haixun,min} @us.ibm.com

Abstract Id Type Origin Maker Price
1 Burgundy CotesDOr ClosDeVougeot 30

Relational database management systems are constantly be- 2 Riesling NewZealand Corbans 20
ing extended and augmented to accommodate data in differ- 3 Zinfandel EdnaValley Elyse 15
ent domains. Recently, with the increasing use of ontology (a) The Wine base table
in various applications, the need to support ontology, espe-
cially the related inferencing operation, in DBMS has become r
more concrete and urgent. However, manipulating knowledge N F* * *' * * * ~~~~~~~~~NewZealand French US Italian Germanalong with relational data in DBMSs is not a trivial undertak-
ing due to the mismatch in data models. In this paper, we in- Bourgogne Bordeaux California Texas
troduce a framework for managing relational data and hier- I
archical domain knowledge together Our framework persists CotesDOr Meursauft Ednaalley Mendocino CentralTexas
taxonomies contained in ontologies by leveraging XML sup- (b) The locatedln property.
port in hybrid relational-XML DBMSs (e.g., IBM's DB2 v9)
and rewrites ontology-based semantic matching queries using Figure 1. Our running example consists of the wine base ta-
the industry-standard query languages, SQLIXML and XQuery. ble, and the hierarchical locatedln property from the wine on-
Compared with previous approaches, our approach does not tology.
materialize transitive closures of ontological relationships to
support inferencing. Consequently, our method has wide ap-
plicability and good performance. method, we use an example to illustrate the task we are under-

taking.
Running Example.. Assume we have a relational table for

1 Introduction wines, as shown in Figure 1(a). Every row in the wine table
is associated with a specific instance of wine. Each wine has

Current DBMSs, albeit improved by many extensions over the following attributes: type, origin, maker, and price.
the years, are not ready to manipulate data closely with knowl-
edge. On the other hand, an increasing number of applications Exam1r(Ontology-bae mantic Que to findowine
are dealing directly with ontologies. An ontology is a machine that originated from US, we may naively issue the following
readable vocabulary for specifying domain knowledge. Since SQL query.
the data are managed by DBMSs, it is desirable that the do- SELECT W. Id

* 1 1 1 1 * r ~~~~~~FROMWine AS Wmain knowledge can be managed in the same framework, so
that users can query the data, the domain knowledge, and the WHERE W.Origin = 'US';
knowledge inferred from the data in the same way as querying The above query fails to return the wines that semantically sat-
just relational data. We call such an effort semantic data man- isfy the query condition.
agement.

In order to support semantic data management in DBMSs, To provide semantically correct answers, the query processor
new extensions are required to bridge the gap between data rep- must know (i) that " Origin" is a location, and (ii) what is loca-
resentation and knowledge representation/inferencing. Towards tion's semantics. In other words, we want to move from query-
this goal, we propose a framework that leverages native XML by-value to query-by-meaning.
capabilities in a DBMS to support inferencing operations such Data semantics can be encoded in ontologies using several
as subsumption checking. Before diving into the details of our machine-readable formats. For the purpose of illustration, we
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