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A Study on Modeling Heterogeneous Embedded S/W Components
based on Model Driven Architecture with Extended xUML

Woo Yeol Kim' - R. Young Chul Kim™

ABSTRACT

In this paper, we introduce MDA based Development Method for Embedded Software Component. This method applies MDA approach
fo solve problems about reusahility of the heterogeneous embedded software system. With our proposed method, we produce 'Target
Independent Meta Model’ (TIM) which is transformed into 'Target Specific Model’ (TSM) and generate 'Target Dependent Code’ (TDC)
via TSM. We would like to reuse a meta-model to develop heterogeneous embedded software systems. To achieve this mechanism, we
extend xUML to solve unrepresented elements (such as real things about concurrency, and real time, etc) on dynamic modeling of the
particular system. We introduce MDA based Embedded S/W Modeling Tool” with extended xUML. With this tool, we would like to do
more easily modeling embedded or concurrent/real time s/w systems. It contains two examples of heterogeneous embedded systems which

illustrate the proposed approach.

Key Words : Unified Modeling Language, xUML: Executable UML, Real-time, Concurrency, Model Driven Architecture,
Embedded System
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void move_forward(void)

left_leg_back_right _leg_front();
delay(movement_delay),
if(sense_result) return;

left_leg_front_right_leg_back();
delay(movement_delay};
iftsense_result) return;

return ;
vold move_backward(void)

left_leg_front_right_leg_back();
deJaySmovement de]ay;
delay(movement_delay

left_leg_back_right_leg_front();
delayémovemem delay};
delay{movement_delay);

void turn_right{void)

left_right_legs_back();
deJay?movement delay);
delay(movement_delay);

left_right_legs_front();
delay{movement _delay);
delay{movement_delay);

void turn_left(void)

left_right_legs_1 front(?
delay(movement_delay);
delay{movement_delay);

left_right_legs_| backﬁ)
delay(movement_delay);
delay{movement_delay);

void main{void)
{while(1)
move forward(?
int sense_result=0;
|f£VSENSOR LEFT) { sense_result++; }
if!SENSOR_RIGHT) { sense_result+=2; }
switch(sense_result)

case 1:
turn_right(); break;
case 2:
turn_left(); break;
case 3
concurrent_move _backward();
}turn _right(); break:
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Java

?ublic class CSystem

public static final int SPEED = 120;
Eubhc static void turn_left{)

CPU.pulseOut{115,CPU.pin12};
?ublic static void turn_right()

CPU.pulseOut(230,CPU.pin13);
?ublic static void move_forward()

GPU.pulseQut 230,CPU.p§n12};
CPU pulseOut{115,CPU pin13};

?ublic static void concurrent_move_backward()

GPU.puiseQut(115,CPU.pint2)
CRYBuss8uIA3 SRy Anta)

Eublic static void main()

Timer tSepsing = new Ti ;
Timer tLoMotgr n _l_[merg

oF =
boolean SENSOR_LEFT
boolean SENSOR H

Sensing.mark();
tLoMotor.mark(};

while (true)
if(tLoMotor.timeout{CSystem.SPEED))
ifl (ISENSOR_LEFT && SENSOR_RIGHT) )

turn_reft();
CPUdelay(3000);

else if( (ISENSOR_RIGHT && SENSOR_LEFT) )

turn_ right();
9 000

Llse if( (ISENSOR_LEFT&& ISENSOR_RIGHT))
cancurrent move backward();
CPU.delay(3000);
turn_nght%);

else
move_forward();

%LoMotor.mark();

f(tSensing.timeout(20))
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