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An Efficient Hybrid Replication Protocol for High Available Distributed
System

Hee Yong Youn' - Sung Chune Choi™

ABSTRACT

In distributed systems data are replicated and stored at several nodes to increase the avaitability and overall performance. Here Quorum
protocol defining a certain sct of replicas required for read/write operation cxists for glebal concurrency control. One of the representative
replication protocols - the Tree Quorum protocol - has a drawback of rapidly growing number of replicas as the level increases, while
the Grid protocol requires the same operation cost even without any failure. In this paper, thus, we propose a new replication protocol
called hybrid protocol which capitalizes the merits of the existing protocols and solves the problems of them at the same time The
proposed hybrid protocol has very low operation cost in the absence of fallure like the tree quorum protocol, and has relatively lower
operation cost and higher availahility than existing protocols when failure occurs by employing tree architecture as the overall organization
while each level of the tree is organized as a row of a grid architecture. It is thus effective to be applied to survival storage system, We
conduct cost and availability analysis of the proposed protocol through mathematical modeling, and response time and throughput are
compared with those of the Tree Quorum protocol through computer simulation,
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site_op_start( )
k = min_site( )

_& r.‘.‘L Il:l

/\
L..

o}

._4

get_reply( )

[x = uniform_randgenJ

>

write_op( )

(22l 8)

Zo| AlZElo|ME #8t

read(min_node)
lev = uniform_randgen{ )
WHILE(lev < last_level)
[F( 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( ))
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write()

1=0;

WHILE(I>no_of_lev)
TF(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
[F(site(i) is not last level)
k=0;
FOR(all sites j of level)
AlK] = avail_site(j)
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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