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Abstract In large distributed systems, replications of data and service are needed to decrease
communication cost , increase availability , and avoid single server bottleneck. Tree Quorum protocol
is a representative replication protocol, which exploits a logical structure. Tree quorum protocol is one
of the replication protocols allowing low read cost only in the best case, while the number of replicas
exponentially increases as the level grows. In this paper, thus, we propose a new replication protocol,
called symmetric tree protocol which efficiently solves the problem. The proposed symmetric tree
protocol also requires much smaller read cost than previous protocols. We conduct cost and availability
analysis of the protocols, and the proposed protocol displays comparable read availability to the tree
protocol using much smaller number of nodes. Also, the symmetric tree protocol has much smaller
response time than the logarithmic protocol.
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read(min_node)
lev = uniform_randgen( );
WHILE (lev < last_level)
IF( avail_site())
/* all sites of level{lev) available */
get reply times for quorum;
RETURN (reply time});
ELSE
lev = lev + 1;
ENDIF
ENDWHILE
/* get next time for next operation*/
RETURN (exponential randgen( ))

write()
1=0;
WHILE (l>no_of_1ev)
IF(avail_site())
/* at least one site available */
1=1+1;
ELSE
/* get next time for next operation*/
RETURN (not OK)
ENDIF
ENDWHILE
get reply times for quorum;
RETURN (reply time);

avail site(i)
IF(site i is available)

RETUN (OK)
ELSE
IF(site(i) is not last level)
k=0;

FOR{all sites j of level)
Alk] = avail_site(Jj)
k=k+1;

ENDFOR

ELSE
RETURN (not OK});
ENDIF
ENDIF
IF(all sites are OK)
RETUN (OK)
ELSE
RETURN (not OK)
ENDIF
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