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Hypo-Serializable Concurrency Control in Parallel Broadcast Environments

DANG De-Peng

(College of Information Science & Technology, Beijing Normal University, Beijing 100875)

Abstract  Serializable concurrency control protocols are inapplicable in mobile broadcast environ-
ments due to a number of constraints of wireless communications and characteristics of mobile re-
al time applications. In this paper, the use of hypo-serializability for mobile parallel broadcast en-
vironments is proposed. At first, hypo-serializability is formally defined. Next, it is proved that
hypo-serializability is more relaxing than traditional serializability while consistency is maintained
all the time. Then, the necessary and sufficient conditions for hypo-serializability are shown.
Furthermore, the parallel hypo-serializable concurrency control protocol BCC-HSR is proposed.
Finally, through a series of simulation studies, it is confirmed that the proposed protocol could
improve average response time of mobile transactions significantly.
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ServerProcessing ()
{ Broadcast a data item d;

Validate the mobile update transactions sent by mo-
bile clients to the update transactions committed
during the transmission;

While an update transaction ¢, is committed

{Spaw(Pyy Py s+, P,,)
For all P;; (1<<i<<n; 1<{j<{n)
{NG,j))=M,j);
If d; €D, (#) then S()=1
For u=0 to ([log,n] —1) do
i—1

2u+1

{If (INT( ) A (i+2)<<n) then

{ If (S()#1ASG+2")=1) then
{S(HO=1;NG.D=NG+2".j)}
If (SG)=1AS(+2)=1) then
{If (NGi,j)<<NG—+2",;) then (N(i,j)
=NG+2",/)}
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Background

Research on the problem of data consistency in mobile
broadcast systems is very important. Most of recent studies
that have focused on transaction processing in the asymmetric
broadcast environments only support read only transactions
at the mobile clients. Some methods that support update
transactions have been provided. However, they are based
on serializability that is too strict to support many mobile ap-
plications. Previous relaxing serializability such as epsilon
and similarity serializability would sacrifice database consis-
tency to some extent. This paper focuses on consistent and

relaxing concurrency control for parallel broadcast systems,
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and the proposed protocol BCC-HSR supports both read only
transactions and update transactions, always maintains data
consistency and can improve average response time of mobile
transactions significantly.
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