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Group Communication in a Distributed Object-oriented
Computing Environment

ToMOHITO WADAt and TAKAICHI Y OSHIDA*

Groups and group communication can be powerful abstractions that offer many benefits to
programmers in distributed computing environments. In this paper, we introduce a frame-
work for object groups in our distributed object-oriented computing environment DOOCE
and describe its implementation of group communication. DOOCE provides two methods of
description for object groups, that is object list and Group class libraries, and transmits all
messages to groups with group communication. DOOCE hides from programmers the prob-
lems which relate to consistency among group messages by delivering group messages in an
indivisible manner, and providing the option to deliver the messages atomically. DOOCE run-
time system employs a hierarchical delivery structure for group communication and delivers
messages using locality of group members. Protocols to ensure indivisibility and atomicity of
group messages are also realized hierarchically to distribute the corresponding load to each
hierarchy. With DOOCE, programmers can describe an application using group abstraction
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in an easy and effective way.
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Fig. 1 DOOCE virtual object space.
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Graphic *grl, *gr2;
Graphic* [gri,gr2]->redraw();
atomic Graphic* [gri,gr2]->properties();
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Fig. 2 Object list.
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class Group<class T> {

// membership data and attributes
public:
Group() = 0;
virtual int grp_join(T* obj);
virtual int grp_leave(T* obj);
virtual T*[] grp_member( );
virtual int grp_size( );
virtual int grp_atomic_delivery();
virtual int grp_nonatomic_delivery();
virtual int grp_is_atomic();

};
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ans = foo->bar();

Ans#*[al,a2] = [o01,02]->bar();
Ans*[al,a2] = firstnlol,02,03]->bar();
RHandler<Ans> *rh;

rh = foo -> bar();

while ( rh -> remain() )
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Fig. 3 Group class.
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Server::Server(string g_name){
RGroup<Server> *svg;
svg = ns->lookup(g._name);
if (svg==0) {
svg = new RGroup<Server>;
svg->grp_join(this);
ns->entry(svg,g_name);

¥
else {
svg->grp_join(this);
this->copy(svg);
}
¥
. J

M5 HEHREINV—T0OH
Fig. 5 Example of a replicated group.

Server *svr;
svr = ns -> lookup(“aServer");
ans = svr->request();

Me ZN—7BEFHAG

Fig. 6 Example of describing group communication.
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Fig. 8 DOOCE group communication structure.
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