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Group Communications Algorithm for Dynamically Updating
in Distributed Systems

Hiroaki HIGAKI Yutaka HIRAKAWA
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Abstract

‘Receptive platform’ has been proposed to support stable service provision in large-scale distributed systems.
It provides functions to tolerate various effects of changes. In order to achieve ‘receptive platform’, updating
technique plays an important role. The concept of dynamically updating and the group communications
algorithm to implement this concept have also been proposed. However, the proposed algorithm cannot solve
the problem of deadlock occurrence. This paper describes a novel group communications algorithm that can
detect deadlock occurrence by timeout setting and can resolve it by applying the checkpoint-rollback method for
avoiding unspecified reception occurrence. This algorithm can support more updating styles than the existing
algorithm.
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1: Overview of dynamically updating.
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2: Group communication and rollback recovery.
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3: Deadlock in dynamically updating.
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Send(GID,APmes)
if Vop, =Single then
if CPL, = # then send(All(GID),Intergroup(MID,False,GID,,APmes));
else send(All(GID),Intergroup(MID, True,GIDp,APmes)); append(CPL,,GID);
else if Vop, =New then
send(New(GID),Intergroup(MID,Empty,GID,,APmes)); send(Old(GID,),EventInform(MID,Send,GID,APmes));
else '
SIG:=dequeue(E-queue,);
if EVENTs1¢ =Send then
if APmessig =APmes and GIDsie =GID then send(Old(GID),Intergroup(MIDsic,False,GID,,APmes));
else
append(CPL;,{GID,,GIDs1c }); send(Old(GIDs1c),Intergroup(MIDs1c, True,GID,, AP messic ));
p takes a checkpoint and stops executing AP events;
else p takes a checkpoint and stops executing AP events;
Receive()
if Vop, =Single then
if timeout expires without enqueuing any signals to E-queue, then send(Old(Sender),DeadlockDetect());
else
SIG:=dequeue(E-queue,);
if CPsic =True then
if CPLp = # then append(CPLy, GID;); p takes a checkpoint;
append(CPL,, GIDsig);
if acceptable(GIDsig,APmessig) then deliver(GIDsig,APmessic);
else send(Old(VCPL,),Rollback(GID;)); append(RBL;,GID,);
else deliver(GIDs1g, APmessig); if CPL, # @ then enqueune(RB-queuep, SIG);
else if Vop, =New then
SIG:=dequeue(E-queue,);
if acceptable(GIDsi,APmessiq) then
deliver(GIDs1g,APmessic); send(Old(GID,),Eventinform(MIDs;g,Receive,Empty,GIDs1a,APmess1c));
else send(Old(GID,),Abandon()); p stops execution;
else
SIG:=dequeue(E-queuep);
if EVENTs16 =Receive then
if CPsi¢ =Empty then
p suspends until receiving WSIG, MIDws;e = MIDsis; remove(P-buffer,, WSIG); CPsic :=CPwsig;
if CPsic =True then append(CPL,,{GID,,GIDs1c}); p takes e checkpoint and stops executing AP events;
else deliver(GIszc ,APmessm);
else :
append(CPL,,{GID,,GIDsic }); send(Old(GIDs1c ), Intergroup(MIDsic, True,GID,, APmessia));
p takes a checkpoint end stops ezecuting AP events;
SignalReception(SIG){Intergroup}
if Vop, =Single then if CPsig #Empty then engueue(E-quene,,SIG);
else if Vop, =New then enqueue(R-queue,,SIG);
else
if CPsic =Empty then send(New(GID;), Intergroup(MIDsic,CPsic,GIDs1c,APmessig));
else if (AQSIGER-queuep) MIDgsic =MIDsic then CPgsic :=CPsiq;
else if CPL, = # then append(P-buffer,,SIG);
else if CPsig =True then append(CPL,,GIDsic); else enqueue(RB-queue,,SIG);
SignalReception(SIG) {EventInform}
if CPL, = # then
enqueue(E-queue,,SIG); if (3BSIGeP-buffer,) MIDssic =MIDsic then CPsic :=CPssig; remove(P-buffer,, BSIG);
else if EVENTs16 =Send then append(CPL,,GIDs16 ); send(Old(GIDsig ), Intergroup(MIDsig, True,GID,,APmessic ));
SignalReception(SIG){DeadlockDetect}
if Vop, =OId then send(Old(VCPL,),Rollback(GID;)); append(RBL;,GID,);




