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1. INTRODUCTION

With the increased competition from the global economy,
companies face the challenge of delivering new customized
products faster to decrease time to market and meet customer
demands. A delayed development or delivery may result in a
business failure or in severe losses.

In most cases, a sample or prototype is often required as
part of the design cycle, to allow demonstration, evaluation,
or testing of the proposed product before the actual
production begins. This fast process of creating a prototype is
known as Rapid Prototyping (RP). Depending on the system
used, the size and complexity of the prototype, creating a
visual prototype with contemporary methods can take from
several hours to several days. Therefore we can say that the
word "rapid" is relative.

In spite of the fact that the term rapid prototyping is new,
the use of prototypes as a way of testing ideas has a long and
successful history. Asimow's (1962) Introduction to Design
specifically mentions the use of prototypes as an empirical
methodology [2]. Wilson and Wilson (1965) also describe
prototyping as a design methodology [3].

The first techniques for rapid prototyping became
available in the late 1980s and were used to produce models
and prototype parts. Today, they are used for a much wider
range. Many designers think it is advantageous to use virtual
prototyping to design, visualize and test certain products
digitally and evaluate different design concepts before
making physical Prototype.
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Rapid Prototyping is intended to reduce the time and cost
of production, while increasing the flexibility and users
involvement. The users can view a form of the final product,
provide detailed feedback, and make constructive
suggestions to achieve stability and reliability. In so doing,
designers can identify and resolve issues and problems
earlier in the process. As a result there is a reducing of the
overall cost and time of production. We can therefore say that,
the primary benefit of the Rapid Prototyping process is that it
reduces the time needed to complete a project, thus reducing
the expenses of the project by reducing the cycle-time of the
design.

Lantz provides evidence that rapid prototyping pleases
users, reduces development costs, decreases communication
problems, lowers operations costs, slashes calendar time, and
produces the right system for the designated task.[1]

Rapid prototyping requires the availability of tools (in
most cases computer software) that offer modularity and
plasticity. Modularity allows a portion of the design to be
added, removed, or modified without affecting interactions in
the other portions of the design as a whole. The second
requirement, plasticity, refers to the ability to change some
aspects of a design with only minor time or cost penalties.
For example we can change the color of a prototype at wish
without affecting the overall design.

Even though the development process may be very
complicated, the product still needs to be released to the
market quickly, in other words the designers cannot help but
minimizing the development period. By taking these points
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into consideration, a prototyping tools and methodology are
needed to capture the business requirements to respond to the
limited time, low cost, rapidly changing market, and needs,
on time.

1.1 Basic prototype categories

In general, prototyping has four basic categories:

—  Proof-of-Principle Prototype (Model). This type of
prototype is used to test some aspect of the design
without trying to exactly simulate the visual
appearance, choice of materials or manufacturing
process. These types of models are often used to
identify which design options will not work, or
where further development and testing is needed.

— Form Study Prototype (Model). This type of
prototype will allow designers to examine the basic
size, look and feel of a product without simulating
the functions of the product.

—  Visual Prototype (Model) will show the intended
design aesthetic and simulate the appearance, color
and surface textures of the intended product but will
not actually embody the function(s) of the final
product.

—  Functional Prototype (Model) (which is a working
prototype) will, attempt to simulate the final design,
aesthetics, materials and functionality of the
intended design.

1.2 Our objectives are:

1. To create virtual prototype for a multimedia player
based on RapidPlus to simulate several functions
of a multimedia player, such as power, volume,
color, play, pause, stop etc  [Figure 1]

2. To show transitions, behaviors, activities within the
system.

The paper is organized as follows: Section 2 describes the
system, and Section 3 presents the design of the models. In
Section 4, we describe out our implementation and testing,
and in Section 5 is our conclusion.

2. SYSTEM DESCRIPTION
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(Figure 1)-The use case of the media player
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2.1 Designing the User Interface
There are two steps to design the user interface using
RapidPLUS; arranging the object figures or locations and
defining the property and motions of the objects. Thus, the
designing stages can be represented detailed as Modes,
Transitions, Triggers, Activities, and Runtime Test.
—  Object: Designing the interfaces of the application
program. Design the basic type of the object.
—  Modes: A step to define the status of the available
motion in the application program.
—  Transitions: Transition between the application
program modes.
—  Triggers: Setting the conditions for events or
transitions.
—  Activities: Setting the motions of the mode
—  Runtime Test: Test by using the prototype tool

RUNTIME TEST
ACTIVITIES

(Figure 2)- Designing step for virtual prototyping

A Rapid application is a description of a complete system,
such as our multimedia player. The system’s overall behavior
is broken down into individual modes [Figure 3]. For
example, the player can be on or off. These are two distinct
modes. It actually has many other modes besides on and off.
While the player is on, there are several possible modes that
you could describe: play, pause, stop, volume etc. The player,
as a system, can be in one or several of these modes at any
given time.

——— ———

(Figure 3)- Modes decription

Each mode is a collection of activities which Rapid
performs on the objects when the mode is active. Each
activity can take place either upon entry into the mode, upon
exit from the mode or for the entire time that the mode is
active

3. SYSTEM DESIGN

When developing a Rapid application, we have to
represent its behavior as a hierarchical arrangement of modes.
The modes are linked as shown below [Figure 4
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(Figure 4)- Mode hierarchy—tree form

The Rapid mode hierarchy is based on a parent-child
relationship, with the arrangement of the tree branches
depicting the relationship of one mode to another. The player
mode breaks down into child modes, function and cover. We
see that function is itself a parent to several children,
referred to as sibling modes
Through this hierarchical organization we can see that when
a transition is triggered from power off to power On, Rapid
deactivates power off and its children and activates power on
and one or more of its children. For example when a
transition is triggered from power off to power on, display,
volume and channel (which are sibling nodes) will be
activated with all their children.

3.1 Types of Modes

1) We call power on and power off exclusive modes,
because only one of them can be active while their parent
mode is active. Use exclusive modes for grouping activities
that cannot run simultaneously

2) Display, volume and channel are called concurrent nodes
because they are all active when their parent is active.

We use concurrent modes for parts of the system that are
functionally independent of each other and can run
simultaneously.

For example, our player can play a movie and change the
volume at the same time.

Another way to represent the same hierarchy is in nested
chart form. In this format, the hierarchy among modes is
shown by nesting child modes within their parent mode
[Figure 5] [Figure 6]
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(Figure 5) Nesting child modes function and cover within
player which is their parent mode.
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(Figure6) -Nesting child modes display, volume and channel
within power on which is their parent mode

3.2 Creation of the Interface Module

The player can be designed by arranging the objects in the
Object Layout window which is supported in the
development tool for user interface modeling [Figure 7]
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(Figure 7)- The Object Layout of the multimedia player

The Object Layout is a comprehensive tool for creating a
visual representation of an application’s layout. You use the
Object Layout to add and define the graphic and nongraphic
elements that comprise the application that you are
developing.
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(Figure 8)-Logic editor showing event of the volume node

[Figure 8] shows the logic editor which check each event that
the simulation sends (for example the entries, modes, event
and conditions of each activity is displayed orderly). If the
simulation manager detects that the wrong event has arrived,
it will trigger a transition.

4. SYSTEM IMPLEMENTATION AND TESTING
Through the prototyper window of the RapidPlus, we can
simulate various functions of our player [figure 9]. The user
starts by clicking to open the cover. The cover then shows the
functions of the player. When clicked, the power button
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activates the functions of the system. A said previously, when
the power on transition is triggered, the display, volume and
channel which are concurrent nodes will be activated.

With the channel button we can select the file we want to
play. At this stage we can manipulate the system at wish,
namely by selecting a new file, increasing or decreasing the
volume, by using the pause or stop functions or by turning
the player off with the power off button.

When a transition occurs form play to pause the system
becomes idle form the current position, so the user can
resume from the current position by making a transition for
pause to play. When a transition is triggered form play to
stop the system becomes idle form the current position. The
system automatically restarts to play the file form the
beginning if the user triggers a transition from stop to play.
Lastly when the user trigger the transition from power on to
power off, except the power on transition all other transitions
will be deactivated (or will not occur). We can see that, the
system behaves differently base on each transition made to it.
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(Figure 9)-Virtual simulation of the multimedia player.

5. CONCLUSION

In this paper we have tried to explain the necessity to use
prototyping to reduce the time and cost of production. User’s
constructive suggestions and detailed feedback in the
development process will help to resolve issues and problems,
thereby achieving stability and reliability.

In addition using the rapidPLUS development tool, we’ve
created a virtual multimedia player. We were able to virtually
simulate each function of the player successfully.
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