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Abstract Replicated data that is used for fault tolerant distributed system requires replica control
protocol to maintain data consistency. The one of replica control protocols is quorum consensus method
which accesses replicated data by getting majority approval. If site failure or communication link
failure occurs and any one can’t get quorum consensus, it degrades the availability of data managed
by quorum consensus protocol. So it needs for ghost to replace the failed site. Because ghost is not
full replica but process which has state information using meta data, it is important to simplify meta
data. In order to maintain availability and simplify meta data, we propose a method to use cohort set
as ghost’s meta data. The proposed method makes it possible to organize meta data in 2N+logN bits
and to have higher availability than quorum consensus only with cohort set and dynamic linear voting
protocol. Using Markov model we calculate proposed method’'s availability to analyze availability and
compare it with existing protocols.
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Let QC be the set of quorum.
Let Cy be the cohort set of R, REQC.
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Let QC be the set of quorum.

Let Cr be the cohort set of R, REQC.
Let Cin be cohort set of full replica.

Let Cgrost be cohort set of ghost replica.

num = 0;

repeat

if ( REQC, R's cohort set Cr is Crun )
QC =QC — R;
num++.

untit QC == §;

if (num == 0)
abort .
else if (num == 1)
R's comatose bit=1 and Update Cr, all REQC||
else if (num > 1)
execute write to R.
R's comatose bit = 0, all REQC.
update Cg, all REQC.
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Let Qreaa be quorum number for reading.

num = check = 0;

repeat
if { REQC, R's cohort set Cgr is Ciu )
QC =QC ~R:
num-++;
if ( R's comatose bit ==1)
check++;
until QC == §;

if (nUM >Qpead && check == 0)
GetlatestValue(QC);
else abort;
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Let Rvawe be the data value of recovered replica R.
Let Dvawe be the latest value of replicated data D.
Let Cgnost_curent b€ current cohort set of ghost.

Let Cghost_tail be fail cohort set of ghost.

Let CCBr be the comatose check bit of R, REQC.

num = check = 0;

repeat
if { REQC, R's cohort set Cq is Crun )
QC =QC - R;
num-++;
if (R's comatose bit == 1)
check++;
until QC == §;

if (check >0 && Cgnost_curent == Cghost_tail)
CCBgr = 0;
Execute write Ryawe to all REQC.
else if (check == 0)
Rvawe = GetlatestValue(QC).
update Cg, all REQC.
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