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Abstract Group communication is one of key components supporting object replication. CORBA
provides little support for fault tolerance and high availability that can be supported by means of object
replication. The existing approaches do not allow transparent plug-in of group communication
protocols into CORBA with which CORBA application programmers are able to directly exploit group
communication protocols. They either require modification of CORBA or OS, or provide no room for
incorporating group communication transport protocols into CORBA. In this paper, we propose a
generic group communication framework that allows transparent plug-in of various group
communication protocols with no modification of standard CORBA. For this, we extend the Open

Communications  Interface(OCI) to support

interoperability,

reusability of existing group

communication, and independency on ORB and OS. The proposed approach can also be applied to

various group communication protocols.
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module OCI
;nodule GCIOP
enum OrderingType {Total, Causal};

interface ConnectorInfo : OCI::ConnectorInfo{
readonly attribute string group_name;

interface AcceptorInfo : OCI::AcceptorInfo{
readonly attribute string group_name;
readonly attribute string host_name;
readonly attribute Object state;

interface ConnectorTransportInfo : OCI:TransportInfo
{
readonly attribute string group_name;

readonly attribute string host_name;
attribute Ordering Type ordering_type;

interface AcceptorTransportInfo : OCIL:Transportinfo

readonly attribute string group_name;
readonly attribute string host_name;

% // End module OCI:GCIOP
}; // End module OCI
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;nodule OCI
Enodule GCIOP
enum OrderingType {Total, Causal};

interface Acceptor : QOCI::Acceptor
void create_group(in string group_name);
void join(in string group_name);
void leave(in string group_name);
void set_state(in Object state);
: Object get_state();

}; // End module GCIOP
}; // End module OCI
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final public class Acceptor_impl extends
?ORBA.LocalObject implements OCLGCIOP.Acceptor

Z Group Membership Component

// Create an object group.

public void create_group(String group_name);

// Add a member object to the group.

public void join(String group_name);

// Remove a member object from the group.
public void leave(String group_name);

// State Transfer Component

// Transfer the state to the application object.
public void set_state(org.omg.CORBA Object state);
// Return the state of the application object.
public org.omg.CORBA.Object get_state();

Z Group IOR Component

// Add a new pofile that matches an Acceptor to an IOR.
public void add_profile(OCI.Profilelnfo profilelnfo,
(})rg.omg.IOP.IORHolder ior);

final public class TransportInfo_impl extends
?ORBA‘LocalObj ect implements OCLGCIOP. TransportInfo

;/ Ordering Component

// Return the ordering value.

public OrderingType ordering_type();

// Set the ordering value which a client requires.
) public void ordering_type(Ordering Type value);

final public class Transport_impl extends
CORBA LocalObject implements OCLGCIOP. Transport

// Communication Component

// Send a buffer’s contents through FTGCS.

public void send(OCLBuffer buf, boolean block);

// Receive a buffer's contents through FTGCS.

public boolean receive_detect(OCLBuffer buf, boolean
'l})lock);

19 11 GCIOP 35
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SRECE R R

o) AA A 8 d A 4 Z(0028)

¥ 1 GCIOPE ©o|-&% tF A4 A3 (msec)

L #1 #2 #3 #4 # #6 #7 #3 #9 #10
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2% AEHCIAE AHEE
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ordering, int atomic), Receive() #¥+E FTETh Holm AMulast e 718 dAYUSE ol 8oz

ORBS&] #%7] 87 A3 we} send, received] 333t

W Aol £8 2§ UEsE AX J1E gn dg

' Og g4E0] 324k

« void send(OCLBuffer buf, boolean block)
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« boolean receive_detect(OCLBuffer buf, boolean

block)
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