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Abstract

In distributed environments, data replication increases availability and decreases
communication cost. However, it is difficult to maintain consistency and availability of
data if site failure occurs. When we use the conventional hierarchical quorum consensus
(HQC) method in order to maintain the consistency of data. occurrence of site failures
makes it harder to perform the operation on replicated data because of insufficient votes.
The objective of this paper is to improve the possibility of retaining necessary votes by
reconstructing the HQC structure. when the site failure occurs. Furthermore. we compare
the modified HQC method with the conventional HQC and QC methods in terms of
improvement of availability.
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begin
if ((card(available sites in S)) < (rm/22 )"
avi<l>) ~ ‘fail’

') then

else
i-0;
do
do
check_it — ‘false’;
if (card(SN(s)) 2 rm/2n ) then
call Reconstruction_method [ :
check_it — ‘true’
else
call Reconstruction_method 1l ;
check _it - ‘true’
endif:
while (check_it - 'true’);
i-i+ 1
while ((i S d-3) or (av(<1>) = ‘fail"))
endif
end;
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begin
1. Construct the set MN(s);
1.1 Max = 0;
1.2fori=11to k do
if (card(set_avail(ns,)) > Max) then
Max ~ card(set_avail(ns,));
1.3 MN(s) = #;
1.4 For each ns, € N(s),

if (card(set_avail(ns,)) = Max) then
MN(s} = MN(s) U (ns,};
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3. Construct the sets SN(s), FN(s) for Nis)-{su );
3.1 SN(s} =~ @ FN(s) « &,
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3.2.2 FN(s) ~ FN(s) U set_fail(ns);
4. exchange one element in SN(s) and one element in set_fail(sy, );
repeat
4.1 select one element a in SN(s);
4.2 select one element b in set_fail(s, );
4.3 exchange a and b:
4.3.1 SN(s) = SNIs) - (a):
4.3.2 FN{s) =~ FN(s) U (b);
4.3.3 set_faills ) ~ set_failtsy) - (b);
4.3.4 set_avail(sy) = set_availls,) U (a);
until (card(set_availlsu)) 2 rm/2 )
end;
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Procedure Reconstruction_method 1
/% AS(s) : sct_avait(snd 3 w9 off] %= FY U
begin
1. Construct the set MN(s);
2. Select one element su in MN(3):
3. Construct the sets SN(s). FN(s) for Nis)-{a,, };
4. Construct the sct AS(s) from set_svail(s);
4.1 AS(s) = ¢
4.2 For each t @ set_availls),
4.2.1 count = 0;
4.2.2 for each u @ set_avail(t),
count = count ¢ 1;
if (count > rm/2v) then
ASls) =~ AS{s) U (u):
5. exchange ane element in AS(s)USN(s) and one element in set_failtsy);
repeat
5.1 select one element v in AS{s) U SNis);
5.2 select one element w in set_fail{sy };
5.3 exchange v and w;
5.3.1 set_faillsy} =~ set_fail(s,) - (w);
5.3.2 set_avail(sy ) = ser avail{sy) U (v);
5.3.3 ASts) U SN(s) ~ AS{s) U SN(s} - {v);
5.3.4 set_fail(parentiv)) ~ set_fail(parentiv))} U (w):
until lcardiset_availlsu}) 2 rmi2n );
end.
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