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Abstract

Web documents are increasingly playing
an important role in our daily life, as the
Internet has become a new medium for
communication and commerce. So internet
training become popular npow and it is
important to build a web document for
learning course. In this paper, we propose not
only a Web document developing paradigm
as well as a CSCW(Computer Supported
Collaborative Works) environment with
distributed course database support for
instructors of a virtual university to develop
and test their course materials but also a
virtual courss DBMS supporting the

paradigm.

Keywords: Web document, Virtual course
DBMS, CSCW, Internet

1. Introduction

In recent year, internet has became a
important  medium  for  information
propagation and the learning method has
became various So integrating the learning
style and network is popular now. In this
paper, we propose a virtual course database
management system to support the learning
process called distance learning in the virtual
university or virtual classroom environment.
The database supports object reuse and
sharing, as well as referential integrity and
concurrence. We also designed a web course
document development architecture to
develop the virtual courses. The design of our
course database facilitates the Web
documentation development paradigm.

2. Related Work

Software development is a complicate
process. It requires a systematic approach in
different phrases of the development, Many
software development paradigms were
discussed [5]. The linear sequential model, or
so called the waterfall model, is a classical
approach which has a boundary between each
phrase of the development. From the analysis
of system requirements, to the design of
software  architecture,  implementation,
testing, and maintenance, each step has its



goal. However, the waterfall model does not
fit the need of software development for two
reasons. The prototyping paradigm allows a
software product to delivered quickly. The
customer validates its functionalities, gives
suggestions, and requests for a new version.
The advantage of this prototyping paradigm
ensures an early delivery of validates
software. However. It is sometimes risky to
use this approach since the robustness of the
software system may be sacrificed due to
time constraint. The spiral model, with
different variants, contains four major
phrases: analysis  of  requirements,
implementation, testing, and risk analysis.

Multimedia  database = management
system design is also an important and
interesting research topic in the community
of multimedia computing and networking. In
order to support the production of
multimedia applications, the management of
multimedia resources 1is essential. For
instance, multimedia presentation can be
designed as building blocks which can be
reused. To facilitate multimedia application
design, many articles indicate the need of a
multimedia database [1, 2, 3, 4]. A
multimedia database is different from a
traditional relational database in that the
former is object-oriented while the Iatter
relies on entity relations,

3. Web Course Document Development
Architecture

In this section, we propose a
development paradigm for web course
document construct. During the web course
document development, we must ensure the
documents are correct. We propose a web
document development architecture based on
the spiral model of a traditional software
development as show in figure 1. In this
model, we starts from a web script phase. A
web script is similar to the specification of
software. The web script can be specified in
natural language or in formal description. All
of this description are given by the web
course document designer’s requirement.

Figure 1 : Web Course Document Development
Architecture

A traditional software development
cycle have three basic steps: specification,
implementation, testing and maintenance.
Then we can design the web course
document based on the specification. Finally,
we must test the document. Since the web
course document are linked by URLs and it
formed by multimedia resource like text,
image, sound etc. Before testing the
document, we must know the structure of a
web course document. We analysis the
document and find basic items a web course
document contains. A web course document
will have the following objects:

Link: Links are logical connections among
hypertext documents.

Data Objects: Data objects could be static or
dynamic depends on their medium
characteristics.

Add-on Control Programs: Web course
document could be dynamic in many ways.

All of above objects must be testing and
maintenance. The basic item must be testing
and the testing scope is also a major point. A
web course document is a kind of general
web document and will be browser through
the internet. So web course document may be
located in the same server, the same
region(like tw.) or different servers. The
testing scope will spread in local testing
scope and global testing scope. The
following is a brief explain of the two testing
scope.

Local testing scope: All URLs and
embedded objects within the server where the
home page is developed should be tested.

Global testing scope: URLs and
embedded objects in a LAN or the Internet
environment are tested. The testing scope can
be decided based on the following strategies:

The depth of navigation trails.

The range of network IP addresses.



A preference profile which contains the
scope information.

According to the web course
document’s objects and the testing scope, the
testing procedure should check the following
type of errors or incompletenness :

Bad URLSs : Tilegal URLSs or problematic
servers should be located.

Incomplete design : Documents under
construction, such as missing embedded tag
objects should be highlighted.

Inconsistent design : If an embedded
object need an add-on control program, the
control program should be included.

Redundant objects : Document items not
linked to by any URLs such as data objects
and control programs not used should be
pointed out.

According to the web course document
development architecture, we have defined
many software configuration items to control
the system object condition. We use these
metrics to keep the web course documents
quality. And they are all stored in a
multimedia database system.

4. Web Course Document DBMS

4.1 The virtual course DBMS

In the section 3, we propose a web
course document development architecture.
There are many objects and information in
the development phase. These items in the
architecture could be named software
configuration items(SCIs). In order to
kecping these information, we design a
virtual course database management system,
From the web course document development
architecture, we divide the SCis into three
levels. Each SCI has it’s own atiributes, as
describe below :

A SCI at the script level may
contain the following information : A
specification of the Web document, the
development status of a Web document,
references include file names of multimedia
resources, the starting URL of the
implementation SCls, indices to test records,

and indices to bug reports.

A SCI at the implementation level
of 2 Web document should have : A set of
implementation objecis, references include
an index to the specification, indices to test
records, and indices to bug reports.

A test record SCI of a Web
document may c¢ontain Test record
information which contains a testing scope
(local or global), the starting URL of the
implementation  SCIs, name of the
specification, and s a list of Web traversal
messages, references include references to
bug reports.

A bug report SCI of a Web
document may contain : A bug report of each
test, errors and incomplete items.

Besides these SCIs, the multimedia
resource and testing procedure in the
architecture are also saved in the virtual
course database management system. We use
the hierarchy notion to design the DBMS. In
the database hierarchy showed in figure 2,
each objects may be linked to another relative
objects. Each rounded boxes represents a SCI
or resource including testing procedure,
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Figure 2 : Web Course Document Database
Hierarchy
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4.2 DBMS Object reuse

The object in the virtual course database
management can be reused. Reusibility is the
advantage of an object-oriented database
system that allows the ruse of classes. We
also use this reuse approach. The hierarchy of
ours database allows information sharing of
multimedia BLOBs. We can use declaration
and instantiation to achieve the approach.
The basic block to be reused is an object
group. A singular object can be bound in a

- group for reuse as well. A object group can



be declared as an object class. And the object
class can be instantiated to another object
group for reuse. The basic group in the
database is a set of web course documents
which embedded multimedia resources and
control program. We define some links to
maintain the reuse mechanism:

Aggregation link (al) : The relation of a
object use the other objects.

URLSs : A web course document’s hyperlinks.
Starting links(sl) : A course document will
start from which web course document url,

43 Referential
mechanism

Integrity and Locking

The web course document database
should be processed in a consistency way.
Each SCI has many references and we use
these references or links to maintain the
referential integrity of the database. If a
source object is update, the database will
trigger a message which alerts the users to
update the destination. Due to the locking
mechanism used in the object-oriented
database system, we also define an object
locking rule. If a container has a read lock by
a user, its components can have the read
access by another user, but not the write
access. However the parent object of the
container can have both read and write
accesses by another user.

5. Conclusion

The development architecture proposed
in this paper is based on the spiral model of
traditional software devetopment. The
different are, however, focused on the
integration of testing and maintenance, and
the activity of web course document
assessment. The emphases are on the
realization of a repository and its consistency
checking. The SCIs proposed in the virtual
course database should be organized in an
effective manner for reuse. Obiject reuse
mechanism adaptable to the paradigm and
database can be prototype-based. That is,

SCIs at different levels can be organized as
groups, which are basic elements of object
reuse. We hope that, the contributions of this
paper can draw attention of software
engineering, distributed multimedia
computing and multimedia database.
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