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A Multiversion Timestamp Order Scheduling Method
for Improving Commit Ratio of Mobile Transactions

Chi-yeon Kim' - Bu-hyun Hwang'

ABSTRACT

A Mobile computing environment is a new paradigm which provides users with the access to information irrespective
of users’ location. A transaction scheduling method for the mobile computing environment must be designed so that
database consistency is maintained with considering the limited performance of mobile hosts and the narrow bandwidth
of a wireless network. The scheduling method using a lock has some problems : the high message overhead between a
server and a mobile host for maintaining a lock and the high abort ratio of the mobile transactions owing to violating
the seralizability when a mobile host uses a cache. So, in this paper, we propose an efficient transaction management
method using timestamp to resolve these problems. The proposed method is used in the environment under which a
mobile host uses a cache having two versions for each cached data item and a server maintains several versions for
each data item. So, even though a mobile transaction is executed during several broadcasting interval, can be committed.
As a result, the proposed method can improve the commit ratio of the mobile transactions by maintaining multiversion
for each data item and does not require the additional message exchange to schedule transactions by using tmestamp
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Algorithm for Assigning a Timestamp to MT
L if a MH has been connected lo its server
then the latest broadcasting time is assigned to MT;
else {
try to connect to its server;
get the latest broadcasting time from its server,
assign it to MT;
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Algorithm for Assigning a Timestamp to UT

1. ts(UT) = attach the site_id as a fraction part to arrival time o UT;
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Algorithm for Mobile Host (MH) to Schedule Operations

of a Mobile Transaction (MT) and to Cache a Data from a
Server

1. when a MH receives a message BM from a server,
/* it reflects the content of the message into its aache */
Jor each data item x in the message [
if wts(V_new(x)) > tstMT)
V_new(x) = value of x in the BM;
}
2. before start a mobile transaction
for each data item x in the cache
V_old(x) = V_new(x);
3 when an operation of a MT access a data item
it first accesses the cache for reading a required data item
if the required data item is in the cache
then rend the latest version satighing a condition, wes(x) < sXMT);
else send to its server a message such as RQ(x, ts(MT)) to request a dota
satigying a condition, wis(x) < s(MT);
/% The message from a server is a response for the request or
a broadcasted message +/

/* initialize a aache %/
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Algorithm for Server to Respond a Request from a MH
and Schedule Update Transactions(UT)
1. when it receives a request from a MH, RQ(x, ts(tMT))
it select the latest version satisfying a condition
such as wisfx) < ts(MT) and send the version to the MH;
2. when it becomes a broadcasting time
it send a 'ifl,essage such as
BM(Bcrt, a list of data items updated in the broad-
casting time interval);
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/* BM : Broadcasting Message */
3. when it schedules a write operation of a UT according to
its TO protocol
i wts(LV(x)) < ts(Bcrt)
then { create a new version for x and the new version
becomes LV(x);
update LV(x);
}
else udpate LV(x) according to a timestamp ordering

rule; /* wts(LV(x)) > ts(Bert) +/
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