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Implementation of Produce/1, a collaboration based pafallel
object-oriented language |

Naoyasu UBAYASHI Atsuo OHKI ‘ Yasushi KUNO
Graduate School of Systems Management, University of Tsukuba

State-of-the-art parallel object-oriented languages do not provide us with the means for expressing collaboration
of objects explicitly, and make it difficult for us to understand system’s behavior as a whole. We already proposed
Producer Model and its description language Produce/1 to solve this problem. We have developed Produce/1
language processor. Source programs in Produce/1 are translated to C++ source programs, in which Solaris2.3
multithread libraries are called. This translator is implemented using C++ and lex/yacc, and runs on Solaris2.3.

In Actor Model, not only objects build a network topology, but also send message to each other. It is difficult
for us to understand system’s behavior as a whole. On the other hand, in Producer Model, the former calculus
is distinguished from the latter calculus. The former calculus is executed by a producer object; and the latter
calculus is executed by an actor object. These calculus are executed in parallel. If we think of Actor Model as a
model only with message goto statement, Produce/1 is a model structured by message topology.

" Generally, parallel object-oriented laguage processors assign one thread to one object. On the other hand, Pro-
duce/1language processor can assign one thread to one send/receive port method, since in Produce/1 (1)send port
method is distinguished from receive port method, and (2) building a network topology construction is distinguished

from message fire. In Produce/1, granularity of parallelism is very small.
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class Fork
{ state: $state=(up, down);
recvport: void Fork{}(){down}; //constructor
void “Fork{upldown}(){}; //destructor
void pick{down}(){up};
void release{up}(){down};

}
11 BREEDI FAER (FuFa-y)
class Phil
{ group: $group=(Fork *fi, Fork =f2);
state: $state=(start, thinking, eating, end);

sendport: void Fork<::pick{thinking}(){eating};
void Fork<::release{eating)}(){thinking};

recvport: void Phil{}(Fork *forki,Fork *fork2){start};

void “Phil{end}(){};
void life{start}(){end};
) B
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recvport void Phil::life()
{ while(true)
{ $state={thinking};

pi_sprint(“thinking"); pi_sleep(1);

/] ENELA v - VHR O REREERT)
//self RIASYAS (B¥H) 7T
s_msg( self, »fl & *f2, pick );

$state={eating};
pl.sprint(“eating"); pl_sleep(2);
/1 HEWELA o € — CEE O RIRREEERT)
a_msg( self, *f1 | #f£2, release );
}
¢$state={end};
return;

}
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class Hode
{ state: $state=(noval, oneval, twoval);
var: int vi, int v2;
sendport: void Hode<::setval{twoval}(int *p){noval};
recvport: void Node{}(int v){novalltwoval};
void “Node{noval}(){};
void Node::>setval{novalloneval}(int *p)
{onevalltwoval};
void prval{twoval}(){twoval};
}

sendport void Node::setval(int *p) //p RiEfE T 2%
{ifC vl > v2 ){ *p = v1;}
else { *p = v2;}
return;
}
recvport void Node::setval(int *p) //p REfFART 4%
{ if($state=={noval}) { vi=+p; $state={onevall};}
else{if($state=={oneval}){ v2=¢p; $state={twoval};}}
return;

}
/1 Y=F A YD2 7 2AFE(TuFa—y)
class God
{ group: $group=(Bode *ni,Hode *n2,Hode *n3,Hode *n4,
Node *ni12,Node *n34,Kode *n0);
state: $state=(start, process, end);
sendport: void Node<::setval{process}(){process};
void Node<::prval {process}(){process};
recvport: void God{}(){start};
void “God{end}(){};
void life{start}(){end};
}

I y=F 22 OB -2 (v } V-7 b HFo Pk ER)
recvport void God::life()
{ $state={process};
a_msg(*nil, *n12,setval); a_msg(*n2, *n12,setval);
a_msg(*n4, *n34,setval);

a_msg(*n34,*n0, setval);

a_msg(*n3, *n34,setval);
a_msg(*n12,*n0, setval);

s._msg(self,*n0, prval); /! BKEE TR
pi_terminate(); /] 7a? 58T
return;

}
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{ type: Stype=(A, BY;
group: $group=(X, Y);
state: $state=(S1, S2);
sendport:  virtual;
recvport: vmual;

}

class Ga : G(A)

{ recvport:  {{S1|S2} () {S1}: }

class Gb : G(B)

{ recvport: {82} Q{S1); }

Ga:f()

{ if(..) $Ype=(B]; }
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