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A Programming Language
for Object-oriented Concurrent System Design

YOSHIKAZU UEDAT and YUZURU HIRAITO

In software development, the object-oriented methodology is one of the useful modeling
techniques, which is to map the things in the target world into the unit ‘object’. In this case,
it is indispensable to think about very natural character such as concurrency existing in the
target world for more natural modeling. Most of the programming languages, however, do not
have such a character. Therefore, the developers should prepare some mechanisms to replace
it in the design and the implementation phases. This work is a heavy load for the develop-
ers, and the program is very different from the model obtained at the analysis and design
phases. As a result, the understandability, reusability and productivity of software decrease.
This study focuses the active/passive character of a thing in concurrent system. And, the
concurrent object-oriented interpreter language Coos has been developed to describe object
with both active behavior and passive one. The concurrent object model of this language is
specialization of the traditional multi-thread model, and three kinds of threads are involved
to one object. As a result, this language has both descriptive easiness and safety. Because the
state chart was useful for modeling active behaviors in design phase, this thread is describable
in state-transition-style. Moreover, the state of the object is observable from the outside, and
can be used to synchronize with another.
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Fig.1 Example: traffic simulation.
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Fig.2 Class diagram of traffic simulation in analysis.
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Fig.3 Class diagram of traffic simulation in design.
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Fig.4 Sequence diagram of traffic simulation.
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Fig.5 State chart of car class.
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class Car {
attribute id;
attribute position;
attribute location;
attribute speed;
attribute accel;
const maxSpeed <- 16;
const space <- 32;
attribute foreCar;
attribute road;
attribute carUI;

method initialize [num fcar road] {
&id <- num;
&position <- 0;
&location <- 0;
&speed <- 0;
&accel <- 1;
&foreCar <- car;
&road <- road;
self startBody;
}i
method changeForeCar [car] {
&foreCar <- car;
method getPostion [1 {
*gposition;

method getLocation [] {
“&location;

06 0O00000DOOOOO/00000
Fig.6 Definitions of attributes/methods of car class.

state @runningCenter
do: { self inertiaRun };

state @accelingCenter
do self acceleRun };

state edecelingCenter
o: self deceleRun };

state @runningRight
entry:{ &location <- -1
do: self acceleRun
exit: &location <- 0

state edecelingLeft
entry:{ &location <- 1
do: self deceleRun };

07 0000O0O0O0OOODOOO

Fig. 7 Definitions of states of car class.
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# Initial state
transition @initial -> @runningCenter

# Running in central way
transition @runningCenter -> @decelingCenter
cond: {((sforeCar getPosition) - &position) < &space };

transition @runningCenter -> @accelingCenter
cond: {((&foreCar getPosition) - &position) > (&space * 2) };

transition @runningCenter -> @runnlngnght
cond: {(&foreCar getLocation) == 1 };

transition @runningCenter -> @decelingLeft
cond: {(self isLeftTurn) == true }

# Decelerating in central way
transition @decelingCenter -> @runingCenter
cond: {((foreCar getPositon) - &position) > &space };

transition @decelingCenter -> @runnin nght
cond: {(&foreCar getLocation) == 1

transition @decelingCenter -> @decelingLeft
cond: {(self isLeftTurn) == true };

# Accelerating in cetral way
transition @accelingCenter -> @runningCenter
cond: {((&foreCar getPosition) - &position) < (&space * 2) };

transition @accelingCenter -> @runningRight
cond: {(&foreCar getLocation) == 1 };

transition @accelingCenter -> @decelingLeft
cond: {(self isLeftTurn) == true

# Running in right way

transition @runningRight -> @runningCenter
cond: ((&foreCargetPosition) - &position) < 0 }
action: { &road changeOrder id: &id };

# Decelerating in left way

transition @decelingLeft -> @final
cond: { &speed <= 0 };

08 0000000000000

Fig.8 Definitions of transitions of car class.

method isLeftTurn [] {
((100 random) == 0) if
then: “true
else: { “false };
i
method inertiaRun [] {

&position <- &position - &speed;
&carUI put pos: &position loc: &location;

method acceleRun [] {
&speed <- &speed + &accel;
&position <- &position - &speed;
&carUI put pos: &position loc: &location;

method deceleRun [] {
sspeed <- &speed - &accel;
sposition <- &position - &speed;
&carUI put pos: &position loc: &location;

09 0O0OO0OO0OOOOOOOOCOOOO

Fig.9 Definitions of methods of car class.

010 0OOOOOO0OOOOOOODOO
Fig.10 Execution example of traffic simulation.
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