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Efficient Concurrency Control for Mobile Real-time Transactions in Data Broadcast Environments
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Abstract In a wireless data broadcast environment, there is a limited upstream bandwidth from mobile clients to the
fixed database server. Traditional concurrency protocols are unsuitable in such an asymmetric communication environ-
ment. In this paper, we introduce a concurrency control protocol which integrates optimistic concurrency control and
timestamp ordering. A mobile read-only transaction is weak consistent and the serialization graph consisting of all up-
date transactions and a mobile read-only transaction is acyclic. By using this protocol, mobile read-only transactions can
execute autonomously and mobile update transactions can detect data conflicts earlier. Extensive simulation experiments
are conducted and the result shows that compared with existing concurrency control protocols, more mobile real-time

transactions can commit before their deadline expire.
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TimeStamp_Assignment()

(1) Current_time=0;

(2) WHILE there are left transactions in GDO

{
Select all the transactions in G which have no entering edges.
For each selected transaction T, TS(T)=Current_time;
Delete all these transactions (and the related going-out edges) from G;
Current_time= Current_time+1;
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Step 1. Read(d);
Step 2. If TS(d).LTTS>LB(T).LTS

THEN

{

LB(T).LTS= TS(d).LTTS;

LB(T).IDS_Tr= {TS(d).ID_Tr}

}

ELSE
If TS(d).LTTS==LB(T).LTS
THEN
LB(T).IDS_Tr=LB(T).IDS_Tr 1

{TS(d).ID_Tr}
Step 3. f LB(T).LTS>UB(T).LTS

THEN restart T

ELSE

If LB(T)LTS==UB(T)LTS AND

LB(T).IDS_Tr nUB(T).IDS_Tr=®

THEN restart T.
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. STEP 1: If TS(d).LTTS<LB(T).LTS
THEN
{
UB(T).LTS= TS(d).LTTS;
UB(T).IDS_Tr= {TS(d).ID_Tr}

}

ELSE
If TS(d).LTTS==LB(T).LTS
UB(T).IDS_Tr= UB(T).IDS_Tr v

{TS(d).ID_Tr}
STEP 2: If LB(T).LTS>UB(T).LTS
THEN restart T
ELSE

If LB(T).LTS==UB(T).LTS AND
LB(T).IDS_Tr NUB(T).IDS_Trz®
THEN restart T.
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