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Abstract The broadcast environment has asymmetric communication aspect that is typically much
greater communication bandwidth available from server to clients than in the opposite direction. In
addition, mobile computing systems generate mostly read-only transactions from mobile clients for
retrieving different types of information such as stock data, traffic information and news updates.
Since previous concurrency control protocols, however, do not consider such a particular
characteristics, the performance degradation occurs when previous schemes are applied to the
broadcast environment. In this paper, we propose optimistic concurrency control based on timestamp
interval for broadcast environment. The following requirements are satisfied by adapting weak
consistency that is the appropriate correctness criterion of read-only transactions: (1) the mutual
consistency of data maintained by the server and read by clients (2) the currency of data read by
clients. We also adopt the timestamp Interval protocol to check the weak consistency efficiently. As
a result, we improved a performance by reducing unnecessary aborts and restarts of read-only
transactions caused when global serializability was adopted.

Key words : broadcast environment, mobile client/server, asymmetric bandwidth, read-only
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1. On receiving r{cd? {
if 7 is query(read_only) transaction {
LAT) = max(LA 7). WIdd):
it L8N 208N {
valid = tue:
while ( exists ¢ & all the transactions in TotalCormmitiist ) {
(7 Ti0ld) and U} & Tidlist )
if (R o WA TIXA) = {} o WL~ RITIZA # 4D {
valid = false: exit:
}

'
if { valig == true) {
VAT = et
capy THXd into Tidlist,

else {avort 7:}
}

}
2. On receiving commut; request {
if Tis update transaction {
send a AequestCommit message. along with 7, A7), WA T) and G

1
else {commit 7 }

3. On receiving the contral information table CI7(C) {

it 7, appears in CommitList { cormmit T }

it 7 identifier appears in Aborttist { aport 7' }

it (G- Cp > wt) { abort 7.}

else {

it COG) AN = {} {
if Tis update transaction { abort 72 }
else {
LB TY = minl 7L, UBTY
(¥ U e all the transactions in CommitList and WL ~ AT = {})

¥

eise {
if Tis update transaction {
record G ;
T is aliowed to continue:
}
}
copy U, RIL). WSlU) to TotalCommitList
(V Ue all the transactions in CommitList)
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1. dequeue a message m from Quein the interval [¢-; .¢;) {
if Tis a mobile transaction {
vaild = true;
while (exist T,{c=1,2, ...m)){
it WOLT) n AS(T.d # {}{ valid = false: }
if not valid { break: }

if not valig {

}

put /m. 7,z in the next AbortList report:
}

put 7. 7z in the next CommitList report;

commit the transaction in the server:

{i.e.. install the values in the m. WS(7,,) into the database}

cOlC) = CAC) U WAIT):

assign the current timestamp to 78(7 )

copy TS(T,4 into WTS(eh), copy T, into THXd). ¥V d € WSIT,):

record 7., 7SIT). WS(T,} and RS(T,) into the control information table:

2. i it is time to broadcast CHT(C/{
piggyback CommitList and AbortList with CIT(C).
broadcast C/T(CJ:
}
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