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A study of an object-oriented CASE for ATM(III)
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software such as ATM and wireless data
communication networks, needs more
efficient networking software design methods.
We have constructed an OOATM [Yan96]
model and a corresponding C++ library for
object-onented design/implementation of
ATM protocol machines. OOATM model
explores the potential for producing reusable
software modules by discovering the
underlying generic class structures and
behavior. Applying OOATM model to
specifying/ coding does improve reuse for
protocol mmplementation since each object
specified has a corresponding (also easy use)
category of class(es) and methods.

Visual  programming  [Burnett9)]
[Shu88], referring to any system that allows
the user to specify programs m a
multl-dimensional style, 1s mntended to ease
the programming process and reduce the
efforts of specification. Object-oriented
method 15 a better model to adapt
visualization technique. In this report, we
present a Visual Object-Onented Protocol
Development Environment (VOOP DE)
based on OOATM model and the techniques
of wvisual programming to facilitate the
mmplementation of communication protocol.

The VOOPDE include a graphical
protocol state diagram editor (PSDE), a PDU
specification editor and a protocol code
generator. The graphical protocol states
diagram editor provides well-designed edit
and display facihities that ease protocol
specification. The PDU editor provides a
bit-by-bit graphic editor to specify the PDU
format (message coding format). The protocol
1



code generator generates a set of classes based
on the OOATM model and the associated
C++ hibrary. The classes are a skeleton of the
protocol implementation. Applying these
tools not only can reduce the effort of
specifications but also can generate
C+tlobject code semi-automatically to ease
protocol implementation.

Keywords: Protocol, Object-oriented, ATM,
Program specification, Reuse, Visual

programming
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The VOOPDE includes a graphical
protocol state diagram editor (PSDE), a
PDU specification editor and a protocol
code generator. The architecture of the
VOOPDE is shown in Figure 1.

The graphical protocol state
diagram editor provides well-designed
editing, displaying facilities that ease
protocol specification. Using PSDE to
edit protocol state transition diagram can

enhance the understandability and
readability of specification. For example,
as shown in Figure 2, one uses the PSDE
to edit the ATM signaling protocol
[ATM Forum 95]. The round rectangles
represent states and the amow lines
representing transitions.

The PSDE provides two views for
a state diagram. One view provides a
graph for the state diagram. User can
move, resize, rename and edit a state and



specify transitions between states at the
graph view. When wuser issues the
command called “Edit” on a state, the
PSDE display a text editor of the state.
The text editor shows the generated
codes of the state and user can modif

and extend the codes.

An another view is a tree structure
view of the state diagram. The tree
structwre  shows the relationship
between states and transitions more
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Figure 3. General Message Organization of UNI Signalling protocol

The PDU editor (as shown m Figure 3)
provides a bit-by-bit graphic editor to
specify the PDU format (message coding
format). Figure 3 shows an example of the
PDU, general message organization of UNI
signalling protocol. The protocol code
generator generates a set of classes based on
the OOATM model and the associated C++
library. The classes form a skeleton of the
protocol implementation. Using those tools
can not only reduce the effort of
specifications but also generate C++object
code semi-automatically to ease protocol
implementation.

Conclusion and Future Work
We  have proposed a Visual
Object-Onented Protocol Development

Environment (VOOPDE) to facilitate the
1mplementation of communication protocol.
Applymng these tools not only can reduce
the effort of specifications but also can
generate C++/object code semi-automatically
to ease protocol implementation.

Our future study mcludes:

® Applymmg VOOPDE to the development
of more complex, larger communication
software

Make VOOPED usable in a distributed
environment (groupware)
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