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Abstract

UML cannot meet all the requirements offered in different software system for diverse application domain.
GNSS (Global Navigation Satellite System) application domain is an especial environment that requires
precise measurement and precision calculation of real-world geographical entities with the help of GPS
(Global Position System) in both temporal and spatial factor. Therefore in the paper new extended iconic
stereotypes for better modeling GNSS application in the UML Diagram are proposed, and the Implementation
of a prograrcalled StereotypeCreator, which is able to create iconic stereotypes used in one of the most
popular visual ;nodeling tools for software development, Rational Rose, will be also proposed.
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1. Introduction

GNSS application domain is an especial environment
that requres precise measurement and precision
calculation of real-world geographisal entities with the
help of GPS (Global Position System) in both temporal
and spatia factor. The conventiona modeling element
of class in UML is not powerful enough to present the
spatial feature and tempord feature that GNSS objects
embody. Therefore, new modeling elements of class

for GNSS application with UML are needed. This paper

wil propose several new iconic stereotypes
formulating modeling elements for GNSS application.
Also in this paper the implementation of a program
called StereotypeCreator, which is able to create iconic
stereotypes used in Rational Rose, will be proposed.
The paper consists of five sections. The following
section discusses issues for related works. Several
iconic stereotypes presenting class meta-model
element in the UML class diagram will be proposed in
the third section. Section 4 briefly describes the
implementation of a tool called StereotypeCreator for
Rational Rose Section 5 presents our conclusion.

2. Issues for related work
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Cumently a project of GNSS component extraction and
development process is being developed by our
research team, 4S (GIS, ITS, SIS, GNSS) research
team of software engineering laboratory. In the
modeling process we find it is not good enough to
present the oblect features in GNSS appiication
domain by the conventional class mode! elements in
UML. Because the conventional class model element
cannot describe the geometry property of the class
wnose objects can be displayed in a monitoring
system, and the conventional class model elements
cannot embody the issue that the location of the
object can be recorded in a time range and can be
gotten in any time later[11{2]). Therefore, the
conventional stersotype for the modeling element of
class is inappropriate for the modeling in GNSS
application with UML. In order to meet these specific
requirements of GNSS application domain, new
extended iconic sterectypes for class modeling
elements need to be brought forward and will be
presented in the next section.

3. lconic  Stereotypes Class
Meta-mode! Element

for
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in Figure 1, the visual notations are used to represent

georeferenced classes which are distinguished from

conventional  classes. Main  elements  of

georeferenced classes are:

»  agraphical representation with a symbolistic icon,

> an iconic notation for geographic types (points,
lines and polygons),

»  the class name,

>  attributes,

>»  operations.
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Fig.1. Graphical representation of class
meta-model element

For exampe, the Figue 2(a) depicts the visual
representation of a class named “Buiding” with a
symboiistic icon and an iconic notation for geographic
types (comesponding to a polygon) on the left side of the
class name, Buildng. The polygon symbol means that
each object "Building" is associated to a polygon. Attributes
are “address" and "inhabiting area”. The only operation

associated to the class is "build”.
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Fig.2. Examples of georeferenced class

The georeferenced classes alow the representation of
complex objects and composed objects. Each complex
object is related to several points, lines or polygons. For
example, a waterway may be considered as a lake (a
polygon) connected to a river (a line). Graphically speaking,
overapped iconic figures express complex objects. An
example of a complex object class is given in Figure 2(b).

Composed objects have several representations in
function of scale's point of view. Figure 2(c) presents the
graphical notation of a composed class "City"[3][4]. We
do not consider composed—complex objects in this paper.

In many cases the value of an atfribute of an object vares
during all the life cycle of the object [5]. t is possible to
associate a temporalty to an atfribute x of an cbject a In
that case, during all the fife cycle of a the object is able to
"‘know" all previous values of x. Graphicaly, an icon
representing a clock is placed on the right sice of the
atirioute in the class(Figure 3(a)). In the same way, a
temporaity may be associated to the geomefly of an
object. In that case, an icon representing a clock is placed
on the right side of the iconic notation for geographic types
(Figure 3(b)). The Figure 4 depicts the implementation of
Class MobileStation presented in Figure 3(a).
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Fig.3. Examples of georeferenced class with temporality

using System:

using System,Date.

Class MobileStation
{//geographic features of object
public Paint the_point=null
public int ID:

public int speed:

public Point location:

public MobileStation (X{/+ code of the constructor «/}
public void start_locate()
{ the_point=new PoinX}

/%, .code of the operation,

Coordinates are associated to the _point+/

public void end_iocate()

{if (the_point '=NULL)

{ /* code of the operation +/
the _point=NULL:}

public Point get_location{double time)
{//retum the value of location atat time
retum search_velue(set_of_location_values,time));
1
public void set_ocation{Point value)
{//get the current tme of the system
double current_time=getCurrentTime():
//map the cument value of location with

/7 the current time of the system
sst_of_location_velues,put{current_time,value)

}
Fig.4. Example of Class MobieStation implernentation in C#
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4. Implementation of StereotypeCreator
for Rational Rose

According to the specificaion of extended iconic
stereoype of class meta-modeing element for a
georefersnced dlass in UML dass diagram; many kinds of
the iconic stereolypes of class can be designed.
Sterectyne Creaor is a software tool used to automaically
create all kinds of user—defined iconic stereotypes that can
be used in Rational Rose. It can be considered as an
extended todl for Raiona Rose. The tool can creale
stereolypes for different modeling elements in Rational
Rose that include class, attibute, association, dependency,
use case etc [6.7).
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Fig.5.The whole process of StereotypeCreator
for Rational Rose

The whole process of StereotypeCreator execution is
that users input some simple information required to creale
stereolype, such as diagram icon, small/big toobar icon,
siereclype name and so on, into StereotypeCrealor
program, and that StereotypeCreator program processes
and converts the data informiation into output as stereotype
configurdion file and updates regisy information whiich
can be recognized and loaded when Rational Rose
software initiates (see Figure 5).
The involved implementation detalls of StereotypeCreator
including program analysis and design are considered
unnecessary and are not presented here. The images
about execulion effect of Sterectype Credlor tod are
presented in Figure 6.
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Fig.6. Execution effect of StereotypeCreator for
Rationat Rose

5. Conclusion

This paper proposes extended iconic stereotypes of class
meta—model element for GNSS appication in the UML
Oiagian and s impementaion as a too of
StareotypeCreator for Rationa Rose. Future research can
be postioned in extending other modeling elements for
atiribute and s0 on. Now the toodl of StereotypeCreator just
can create iconic sterectypes for the modeling elements of
the class in a diagram, but in the futwe StereotypeCreator
for Raliona Rose wil suppot more kinds of iconic
stereotypes for different modeling elements.
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