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The Design and Implementation of
an Object-Oriented Distributed System
Based on Sharing and Transferring of Classes

MICHIHARU TSUKAMOTO,t YOICHI HAMAZAKI,?
HIDEYUKI OTOKAWA'!t and TOSHIHIRO NISHIOKAtft

Distributed environments with many computers and networks are becoming popular nowa-
days. However, the development of application programs for a distributed environment is
harder than for a single machine. The reasons are (1)programs which process data do not
always exist where the data are transferred, (2)programs which are modified locally are not
inter-operable with others, (3)sharing or reusing programs is almost impossible, etc. To solve
these problems, we developed an object-oriented distributed environment OZ++. The topics
of this paper are the design, implementation and preliminary evaluation of the OZ++ sys-
tem. This paper describes in detail the basic features of OZ++: (1)objects are shared and
transferred among machines, (2)classes are delivered on demand to where they are required,
(3)classes of different versions can be developed and executed at the same time. Version

May 1996

management based on interfaces of classes is one of outstanding features of OZ++.
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class ProducerConsumer {
constructor: New;
public: Produce,Consume,Consumed;
condition empty,filled; /* condition var */
int value,valid;
void New() {
valid = 0;
consumed = 0;
}
int Consume()
int v;
while(!valid){ /* wait until filled */
wait filled;
}
v = value;
valid = 0;
signal empty;
return v;
}
void Producer(int v) : locked {
while(valid) { /* wait until empty */
wait empty;
}
value = v;
valid = 1;
signal filled;
return;
}
int Consumed { /* not locked method */
return !valid;
}
}

: locked {

B2 AfNfsETOr7LH

Fig.2 Sample of a producer-consumer problem.
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class A {
public: foo; /* (a) */
protected: bar,valA; /* (a) %/

int valA; /* protected instance var */
int foo() { /* public method */

}
void bar(int x,int y){ /* protected method */
. /* slow algorithm */

}

}

class B : A { /* B inherits A x/ /x (b) */
public foo;

int mi(int x) {
bar(x + x , x + valA + vald);
return foo();
}
}
class C {
constructor New;
global B b; /* instance var of global B*/
A a; /* instance var of local A */
New(){
a=>New();
b=>New();
}
int m2() {
return a->foo();
}
}

/% (c) =/
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Fig.3 Sample of class interfaces.
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