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Abstract In mobile computing environments, a mobile host caches the data items to use the
bandwidth efficiently and improve the response time of transactions. If the data items cached in mobile
host are updated in the server, the server broadcasts an invalidation report for maintaining the cache
consistency of mobile hosts. However, this method has a problem that the response time of mobile
transactions can be long since their commit decision is delayed until receiving the invalidation report
from the server. In this paper, we propose the UGR-MT method for improving the response time of
mobile transactions. As the UGR-MT method can make a commit decision by using the data group
information before receiving the invalidation report, the response time of mobile transactions can be
improved. Also our method can improve the cache’s efficiency since it prevents all the contents of a
cache from being invalidated in the case that the disconnection of a mobile host is longer than the
broadcast period of invalidation report.
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B ¢ The last broadcast time MH received an
invalidation report
TS(x) : Timestamp of data item x in the server
1. A transaction updates data item x in group j
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Bi © current invalidation report broadcast time
B ¢ last broadcast time mobile host received an
invalidation report
Suri © set of data items accessed by mobile
transaction MT;
L ! the invalidation report broadcast period
TS(x) : Timestamp of data item x in a mobile host
TS(IR(x)) Timestamp of data
invalidation report
Suppose MH received IR(B;)) and GR(B:) from
the server
If ( Bi- Bir ) > L) then

Request the window report and wait;

item x in

else
{ For ( each data item x in the mobile host’s
cache )
If ( TS(x) < TS(IR(x)) ) then
Throw x out of the cache;
else
TS(x) = B;;

For ( each mobile transaction t that waited
its verification ) _
If ( Sur contains any dropped data item
) then
Abort MTy
else
Commit MTy
For ( each mobile transaction t that is active )
If ( Sur contains any dropped data item
) then
Abort MTy;
B = By }
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By © last time mobile host received an invalidation
report broadcast time
Bwi  current window report broadcast time
TS{GR(j)) : Last update TS of the group j
Suppose MH received the window report and the
group report from the server
If ( ( Bwi - B ) < window report broadcast
period W ) then
Replace an IR(B;) by WR(Bw:) in Algorithm.
2 and execute Algorithm. 2,
else
For ( each group identifier j in group report )
If ( TS(GR(j)) > B ) then
Throw Group j’s all data out of the cache;
else
For ( each data item x of group j in
mobile host’s cache )

TS(x) = Bwi,
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