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Overview

The goal of the Garlic [1] project is to build a multimedia
information system capable of integrating data that resides in
different database systems as well as in a variety of non-data-
base data servers. This integration must be enabled while
maintaining the independence of the data servers, and without
creating copies of their data, “Multimedia™ should be inter-
preted broadly to mean not only images, video. and audio. but
also text and application specific data types (e.g.. CAD draw-
ings. medical objects. ...). Since much of this data is naturally
modeled by objects, Garlic provides an object-oriented
schema to applications, interprets object queries, creates exe-
cution plans for sending pieces of queries to the appropriate
data servers. and assembles query results for delivery back to
the applications. A significant focus of the project is support
for “intelligent” data servers, i.e., servers that provide media-
specific indexing and query capabilities [2]. Database optimi-
zation technology is being extended to deal with heteroge-
neous collections of data servers so that efficient data access
plans can be employed for multi-repository queries.

A prototype of the Garlic system has been operational since
January 1995, Queries are expressed in an SQL-like query
language that has been extended to include object-oriented
features such as reference-valued attributes and nested sets. In
addition to a C++ API, Garlic supports a novel query/browser
interface called PESTO {[3]. This component of Garlic pro-
vides end users of the system with a friendly, graphical inter-
face that supports interactive browsing, navigation, and
querying of the contents of Garlic databases. Unlike existing
interfaces to databases, PESTO allows users to move back
and forth seamlessly between querying and browsing activi-
ties, using queries to identify interesting subsets of the data-
base, browsing the subset, querying the content of a set-
valued attribute of a particularly interesting object in the sub-
set, and so on.

The Demo

In our demo, Garlic integrates data from three repositories: a
DB2 Client/Server database, an ObjectStore object-oriented
database from Object Design, Inc., and a QBIC repository [4]
that provides query by image content. Queries may involve
one or more repositories. When the query spans multiple
repositories, Garlic manages the processing of the query
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across the different repositories and fills in for those reposi-
tories that have Limited query processing power. For exam-
ple. a multimedia query may involve images as well as
relational parametric data that describe the images. Garlic
will dispatch the relational predicates to the DB2 repository,
the image predicates to the QBIC repository, and integrate
their responses to form the end result of the query.

PESTO is used to browse and query the Garlic database.
Objects (including collections) are represented by intercon-
nected data windows, with the attributes for an object con-
tained in a window. An important feature of the query/
browser is its synchronous browse capability — as a user
scrolls through a top level window, the child windows are
automatically updated. At any point in the browse session,
the user may ask a query at any level of nesting. PESTO’s
query model is known as querv-in-pluce — query predi-
cates are entered in the same fields as those that were
brought up for the browse session, and upon execution of
the query. the user is returned to the browse state to view
the results of the query.

In summary, our demo exploits the unique features of the
PESTO query/browser to explore and query the unified
object-oriented view of heterogeneous data presented by
Garlic. We show that the Garlic system is capable of coordi-
nating a broad range of object-oriented, relational and mul-
timedia queries across several repositories with very
different data models and levels of sophistication in query
processing. We also show PESTO’s seamless integration of
browsing and querying over object-oriented data, which
makes it a very natural interface for the Garlic system.
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