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Abstract 

With the spreading of the World Wide Web as a uniform 
and ubiquitous interface to computer applications and in- 
formation, novel opportunities are offered for introducing 
significant changes in all organizations and their processes. 
This demo presents the IDEA Web Laboratory (Web Lab), 
a Web-based software design environment available on the 
Internet, which demonstrates a novel approach to the soft- 
ware production process on the Web. 

1 Introduction 

The Web Lab is a virtual laboratory where users of the IDEA 
Methodology can experience the development of database 
applications with objects and rules’; it makes available to 
remote clients the core tools of the IDEA design environ- 
ment, which enables the development of an application from 
analysis to the delivery of the final code for Oracle, one of 
the implementation platforms supported by the methodol- 

ogy. 
The IDEA Methodology is one of the results of the IDEA 

Project, a large Esprit Project funded by the European 
Commission (1992-1997), focused on the empowerment and 
dissemination of new aspects of database technology, such 
as the use of objects, deductive rules, and active rules. 

At the end of the project, the Esprit Program sponsored 
a prosecution of the activities specifically aimed at diffus- 
ing the results of the project through an innovative software 
environment designed for letting Internet users directly ex- 
periment with the concepts and tools defined during the 
project. The result of this effort is the IDEA Web Lab, 
a Web site hosting a selection of the tools developed in the 
IDEA Project. The chosen tools support a chain of transfor- 
mation and verification activities that enable users to craft 
an application from requirements to implementation on top 
of the Oracle relational DBMS. 
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2 The Web Lab 

The goal of the Web Lab is to offer Internet users the possi- 
bility to get acquainted with the IDEA Methodology accord- 
ing to the “learning by doing” principle, that is, by having 
a direct experience with the development tasks required by 
the IDEA development process and with the IDEA analysis 
and design models. 

The Web Lab has been designed with the following cat- 
egories of users in mind: 

Visitors, with a generic interest in object-oriented de- 
velopment, business rule design, and/or CASE tools; 
they are given the opportunity to rapidly grasp the 
essence of the IDEA approach. 

Evaluators, interested in learning the IDEA Methodol- 
ogy; they can solve small-scale exercises and compare 
their solutions to design documents available on the 
site, and next develop case studies autonomously. 

Adopters, i.e., IT professionals willing to use the IDEA 
Methodology; they can practice with trial applications 
and then download a workstation-based copy of the 
Web Lab environment to start in-house usage of the 
tools. 

Visitors are not expected to register to the Web Lab 
and have limited access by means of a generic guest ac- 
count. Evaluators and adopters should obtain an account 
and a password from the webmaster, in order to obtain un- 
restricted access and a private working area where they can 
store their own applications in a secure way. 

2.1 Structure and Main F’unctionalities 
of the Web Lab 

To satisfy the different requirements of the various types of 
users, the Web Lab has been structured into different areas, 
accessible by means of links in the Web Lab’s home page 
(see Figure 1). 

The leftmost frame of the page contains general-purpose 
commands, which remain available throughout the Web Lab. 
Going from top to bottom, the command toolbar contains 
icons to access the IDEA Methodology Web Site, to get a 
list of the available mirror sites of the Web Lab, to register 
as an application developer, to contact the authors, and to 
access the Web pages describing the IDEA CD-ROM and 
book. From the home page, four major working areas can 
be reached: 
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Figure 1: The Web Lab Home Page 

A Demo Area brings the visitor to a learning center, 

which collects a variety of teaching materials. First, 
three slide shows, augmented with audio comments, 
give a quick tutorial of each tool. Next, a “Tool Demo” 
link leads to an area where it is possible to activate 
the tools, automatically opened on the correct files of 
a small testcase (called “Jobshop”). In this way, the 
visitor can peruse each of the tools, and also try and 
modify the proposed example; however, the commands 
for making the modifications persistent are disabled, 
so that the demo’s integrity is ensured. Finally, a few 
small-size examples are provided, which the user can 
browse just as if they were his own applications. To 
foster learning-by-doing while preserving the integrity 
of the offered examples, the applications shown in this 
area are still read-only, but a registered user is given a 
command to make a copy of each example and import 
it into its private working area. 

The Development Area is dedicated to the potential 
adopters, and therefore is accessible only to registered 
users. They can declare the generalities of a novel 
application (i.e., the name and descriptive informa- 
tion) and then start development by entering the spe- 
cific area dedicated to each phase of the IDEA process 
(analysis, design, prototyping, and implementation). 
Throughout development, commands are offered for 
creating different versions of an application, and for 
evolving a specific version through the IDEA develop- 
ment process. 

The Documents area is a repository of online and 
offline documentation about the IDEA Methodology 
and tools, including the manuals of the IDEA tools 
and descriptions of applications developed by indus- 
trial partners of the IDEA Consortium. 

The Downloads area is a Web page permitting de- 

velopers willing to start in-house usage of the method 
to access the IDEA software. All tools can be indi- 
vidually downloaded and installed on the users’ host 
machines. 

2.2 The Web Lab Tools 
The Web Lab offers a chain of software tools which enable 
the stepwise development of applications according to the 
IDEA process. All the tools are written in JAVA and sub- 
structured into a client module and a server module; client 
modules run as applets loaded on the users’ browsers after 
they connect to the Lab, while the design documents and 
algorithms reside on the server. 

At the start of the chain, IADE permits the input of the 
IDEA Object Model and its transformation into Chimera 
code. Chimera procedural and declarative code (typically 
integrity constraints, triggers, and transactions) can be man- 
ually inserted by the user to complete the definition of the 
Object Model classes and the specification of the applica- 
tion. 

The Chimera schema and triggers produced by IADE are 
subsequently fed to ARACHNE, which performs the termi- 
nation analysis of Chimera active rules. 

Finally, the verified Chimera specifications (with the ex- 
ception of deductive rules and generic integrity constraints) 
are submitted to PANDORA, which compiles them into ex- 
ecutable Oracle code. 

3 Demonstration 

The presentation of the Web Lab at the SIGMOD Confer- 
ence illustrates the complete IDEA process, using as exam- 
ple the “Jobshop” testcase. First, IADE is used in the con- 
struction of an object model for the Jobshop application; 
Figure 2 illustrates the resulting conceptual model. The 

588 



Figure 2: Example of a Session with IADE 

Figure 3: Example of a Session with ARACHNE 

code generator of IADE produces the Chimera schema, and 
next the designer provides some business rules; these are 
then validated with ARACHNE (see Figure 3). The auto- 
matic analysis of triggers reveals a few cycles, that the de- 
signer classifies as terminating. Finally, Pandora is invoked 
to generate a PL/SQL program equivalent to the Chimera 
code, automatically producing an Oracle implementation of 
the application. 

4 Evaluation 

The IDEA Environment was developed in Academia and 
is available for free to Internet users2. However, as soft- 
ware is becoming more and more a “commodity”, we expect 
providers to enable “remote software use” rather than giving 
out the software itself; the Web Lab applies this paradigm 

‘We actually suggest that results of academic projects should be 
disseminated free of charge in this same way in order to gain visibility 
and accessibility. 

one step further, by enabling the remote use of an experi- 
mental design environment. Tool providers could sell con- 
nectivity to the tools and charge in proportion either to the 
usage, or to the reuse of the software solutions provided by 
the tool environment. For instance, the Oracle programs 
that we automatically develop as the implementation of a 
specific application include generic PL/SQL packages and 
procedures which could possibly be charged on the basis of 
their inclusion in the application. 

The Web Lab approach offers a unique opportunity to 
impose a strict design policy within organizations; Intranet- 
based support is ideal for company-wide dissemination and 
enforcement of software design methodologies, environments, 
and tools. No design activity can take place with the IDEA 
tools unless it is performed from within the Web Lab; thus, 
in the end all Oracle implementations produced within the 
environment are associated with their high-level requirement 
and design specifications. 

5 Conclusions 

In summary, the use of a company-wise design environment 
accessible on the Web (or on the company’s Intranet) could 
be a critical success factor for improving the dissemination of 
software design methods and tools throughout companies of 
any size, leading to improved interactions inside the design 
teams and between different design teams, and to software 
artifacts of higher uniformity and quality. 

This solution presents several advantages: 

The IDEA design approach is imposed to all the users, 
and therefore consistency and quality of design prod- 
ucts can be more easily enforced. 

The IDEA tools remain under the control of their de- 
velopers; their evolution and maintenance is central- 
ized, and can take place more easily. 

Critical issues such as portability to different client 
platforms, interoperability among design products, 
and remote installation are greatly alleviated by the 
proposed architecture. 

The main disadvantage of this approach is the possi- 
ble inefficiency due to the limited Internet bandwidth in- 
terconnecting clients to the Web Lab server. For enhancing 
Internet access we have opened a limited number of mir- 
ror sites of the Web Lab server, located in North Amer- 
ica (http://panther.cs.ucla.edu:5858/) and South America 
(http://selena.dc.uba.ar:5858/). 
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