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1 MOTIVATION
Building applications on top of application frameworks
can be a painful job. Even if a framework promises
higher reuse and better application design, the
engineering often has to be done at source-code level
using a simple development environment. We had this
experience using our JWAM framework (see [3]), a Javabased application framework for large-scale software
development using the Tools & Materials approach (see
[1]).
The JWAM framework consists of a number of black-box
and white-box (see [2]) sub-frameworks. Our experiences
with these models suggest that they are not efficient
enough. Often the application developer uses a normal
development environment that is not especially designed
to support exactly this framework. At first glance, this
seems like a fine idea: The development environment
should be independent of the used application framework
and the application framework should be independent of
the used development environment. This promises a high
reusability and gives the developer as much freedom of
choice as possible. But in practice, the lack of
framework-specific support inside the development
environment is obvious and painful. From the beginning
of the development process to the end the developer has
to work on the level of classes, interfaces, methods and
other elements of the black- and/or white-box
frameworks and the programming language.

2 THE TOOLBOX METAPHOR
To solve this problem we’ve developed a number of
specialized tools to support the application developer in
the underlying framework. These tools are specifically
built for the JWAM framework and they work on top of
the design metaphors of the framework: They don’t
support the developer in using a single black-box class or
subclassing a white-box class of the framework. The
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tools help the developer using, for example, the Tool
design metaphor, the Material metaphor, or the Domain
Value metaphor.
Doing this the user can develop a new Tool on top of
predefined (black-box and white-box) classes inside the
framework without working on the class level from the
beginning, using specialized tools to build the basic
foundation for the application. Since the first access to
the framework is through the tools provided by the
framework we call this a “Tool-Box”-Metaphor.

3 TOOLS FOR THE JWAM
FRAMEWORK
The tools for the JWAM framework generate source code
that can be subject of ongoing work by the application
developer. The generated source code is highly readable
and very similar to the normal code written by an
application developer using the framework without the
tools. The tools are themselves built using the JWAM
framework and its design metaphors.
The usage model of the tools is oriented to the tasks the
application developer has to do. Examples are:
• building a tool for a specific task.
• adding an event communication inside a tool.
• adding and removing connections between the
elements on the user interface and the tool
implementation.
• building a domain value.
• building a form as a special material.
There are other tasks that deserve tool support and it is
still ongoing research to find the right ones. To find the
right tasks we work in close cooperation with our
application development projects using the framework as
well as with industrial partners using the JWAM
framework.
The tools aren’t standalone applications. We built small
wrappers to integrate them into the JBuilder Foundation
Edition 3.5 to enable a smooth application of the tools
inside the normal development environment. The
JBuilder environment integration is only a demonstration
of the principal possibilities. It is ongoing research to find
out how close they have to use the exact API of the IDE.

4 CONCLUSION
The demonstration will focus on the developed tools. A
small sample application will be developed during the
presentation to demonstrate the usage of the tools and the
integration into the JBuilder Foundation Edition 3.5

development environment. We show how the Tool-Box
metaphor enhances the possibilities using an application
framework.
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