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Multimedia presentations are suitable for instruction delivery. In adistance learning
environment, multimedia presentations are lecture materials to be broadcasted among a
number of workstations connected by networks. In order to manage these course materials
efficiently, amultimediadatabase management system (MDBMS) isessentially important.
We proposeaMDBMS, which hasfive layers. Attributes of elementsin eachlayer aswell
asdatabase operationsare discussed. The system supports storage sharing and obj ect reuse.
Thesystemisimplemented on Windows’ 98 with the suppart from aconventional database
management system. Also, we present an instruction-on-demand system, which is an
application of the underlying MDBMS. The instruction-on-demand system is used in the
realization of several computer.science-related coursesin our university.

INTRODUCTION

Multimedia computing and networking change the way that people interact with
computers. In line with the new multimedia hardware technologies, as well as well-
engineered multimedia software, multimedia computers with the assist of Internet change
our society to adistanceless and colorful global community. Y et, in spite of these fantasies
gradually beingrealized, therestill exist many techniqueproblemsto be solved. Thischapter
summarizes state of the art research/topics in multimedia database and addresses the
problems from the perspective of multimedia applications. Theoretical detailsare dropped
from the discussion not because of the lack of their importance but due to the avoiding of
tediousness. A'list of carefully selected references serves as suggested readings for those
who-are participating with the research of this new territory.
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In order to support the production of multimedia applications, the management of
multimedia resources (e.g., video clips, pictures, sound files) is important. For instance,
multimedia presentations can be designed as building blocks, which can be reused. To
facilitate multimedia application design, many articles indicate the need of a multimedia
database (Chen, Wu & Shen, 1994; Paul et al., 1994; Rody & Karmouch, 1995; Y oshitaka
etal., 1994; Johnson, 1999; Kaji & Uehara, 2000; and Ozsu, 1999). A multimediadatabase
isdifferent from atraditional relational databasein that theformer is object-oriented while
thelatter relieson entity relations. M oreover, amultimedi adatabase needsto support binary
resourcetypesof |largeand variabl e sizes. Dueto theamount of binary information that needs
to be processed, the performance requirement of amultimediadatabaseis high. Clustering
and indexing mechanisms that support multimedia databases are thus important.

Thediscussion of researchissuesin multimediadatabase management systemscan
be found in Paul-et'al. (1994),~-Johnson (1999), Kaji and Uehara (2000), and Ozsu
(1999). A distributed database supporting the development of multimedia applications
isintroduced in Chen, Wu and Shen (1994). A mechanism for formal specification and
modeling of multimedia object composition isfound in Little and Ghafoor (1990). The
work discussed in Little and Ghafoor (1990), also considers the temporal properties of
multimediaresources. A database system for video objectsisdiscussed in Lin, Chang
and Lee (1994). A content-based querying mechanism for retrieving imagesisgivenin
Y oshitakaet al. (1994). Layered multimediadatamodeling (Schloss & Wynblatt, 1995)
suggests a mechanism to manage multimedia data.

In addition to the general discussion on-multimedia database management systems
(MDBMSs), other articles take a'similar. approach to ours. The work discussed in [5]
proposes a multimedia data model and a database to support hypermedia presentations and
the management of video objects. Its specialized video server with anincremental retrieval
method supports VV CR-likefunctionsfor heterogeneousvideo clips. Thedesign of multime-
diaDBMSisfrom scratch, whichissimilar to our approach. Thesystem al so supportsobject
composition/decomposition. However, no specific reuse mechanism isemphasized inthe
discussion. Only an object-oriented data model was proposed. The system also provides a
global data-sharing mechanism, including a video tool and an image collaboration tool,
which are integrated with adistributed environment.

A multimedia database for news-on-demand applications is proposed in Ozsu et al.
(1995). Thedatabasefollowsinternational standards, suchasSGML (Standard Generalized
Mark-Up Language) and HyTime- (Hypermedia/Time-Based Structural Language). Its
Visual Query Interface supports presentation, navigation and querying. A multimedia-type
system, especially useful for structured text and presentation information, isalso proposed.
This database takes an object-oriented approach, which is also used by us. Similar to their
standardization approach, wefollow standard multimediafile formats by Microsoft, which
areused worldwide. Thework discussedin Ozsu et al. (1995) hasamultimedia-type system,
which provides a limited object composition mechanism. However, similar to the work
discussed in Chen et al. (1995), no explicit reuse mechanismis provided.

The research in Chen, Wu and Shen (1994) uses an.object-oriented approach to
design a client-server database environment and amultimedia class library to support
multimedia applications. Its graphical object editor based on OCPN (Object Composi-
tion Petri Net) all ows scheduling and composing of multimediaobjects. Theimplemen-
tation usesthe RaimaDataM anager/Object Manager (adatabase system) for itsstorage
model, which is similar to our early approach. However, we redesign the system from
scratch later due to some reasons for extension.
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