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A Proposal on Data Priority Based Transaction Scheduling
Algorithm and the Comparative Performance Evaluation
in Real Time Database Management System

Seok-Hwan Yoon ' - Jaeyoung A Lee! - Chee-Hang Park’

ABSTRACT

It is possible to prevent deadlock if the priority which is conventionally given lo transactions is endowed to
data items and the transaciton with the highest priority among transactions accessing the data item is allowed to
proceed. Based on this observation, we proposed a Data-Priority Based Locking Protocol(DPLP) and evaluated
its performance against known locking protocols in Real Time Database Management System(RTDBMS).
Transaction inter-arrival time(IAT) was varied to determine success ratio, average-lateness, conflict ratio and
restart ratio. In these simulations we verilied that the proposed DPLP performs better than the other protocols.
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{H 2) Z2EZABLPOIA{S] ~3|Z2] &=
{Table 2) Scheduler function of protoccl ABLP

TR lock-holding transaction

lock_request_handling(D, T) {
if ( D is locked) {
block T
}
otherwise {
Lock on D is grantedto T
}
¥

(¥ 3) TDEF PBLPO|AMY] AHZ B
{Table 3> Scheduler function of protocol PBLP

TR lock-holding transaction

lock_request_handling(D, T} {
if ( D is not locked) {
Lack on D is granted to T
H
else if ( Priority(I) > Priority(TR)){
Lockon D is granted 1o T
}
otherwise {
T is blocked
}
/
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{Table 4) Scheduler function of protocol PILP

TR lock-holding transaction

lock_request_handling(D, T) {
if (TR = NULL) {
Lockon D is grantedto T
J
else {
T is blocked
If { Priority(T) = Prioritv(TR){
Priority(TR)=Priority(T)
H
}

{E 5) T2 EZ PCLPO|AS]| ETHHM E[AE
{Tatl. 5 Transaction list of protocol PCLP

tejel 45 Do AT W EPALES] Sl AE

Transactionl(IDI, Friorityl)
Transaction2(ID2, Priority2)
Transaction3(ID3, Priority3)
Transactiond(1D4, Priority4)

Priorityl > Priority2 > ...

(E 6y ZTREZ PCLPOAML] B3 28 Xz| Ay
(Table 6> Lock request handling process of protocol
PCLP

lock_request_handling(D, T) {

/* Transaction T requests a lock on data item D %/
if (priority(T) > MAX_PCLP) {

Lock on D is granted to T;
}
else {

T is blocked by TR;

if ( priority(T) > priority(TR))

priority(TR) = priority(T).

}

24 &9 ceiling & Priorityl It}
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{Table 7) Protocol DPLP:Data priority handling by
scheduler when a transaction is initialized or
terminated
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Table 8) Protocol DPLP: Lock request handling process

l lock_request_handling(D,T)
/* Transaction T requests a lock on data item D */
ifpriority(T) = priority(D))
if (D was locked by a transaction T')
T is aborted;
Lock on D is granted to T;
}
otherwise
T is blocked by the transaction that determines the eugrent
priority D;

data_priority_handling(T) {
/* Transaction T is being initialized or terminated %/
If T is & new transaction being initialized
for each data item D in T's access list
H(priority(T) > priority(D))
priority(D) = priority(T);
otherwise /* T is being committed or aborted */
for each data item D accessed by T
if{priority(T) = priority(D))
priority(DD} = priority(highest priority active
transaction which will
access D);
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(E 9) TE=E DPLPOIM 8971447 REE Aelok= HX}
{Table 9> read/write lock request handling process of
protocol DPLP

Handling READ LOCK requests
read_lock_request_handling(D.T) {
/* Transaction T requests 8 rcad lock on data item D */
f(priority(T) >= write-priority(D)) {
IRD was write-locked by a transaction T7)
T is aborted;
Read lock on D is granted to T;
}
otherwise
T is blocked by the transaction that has assigned the write priorivy of D:
}

write_keck_request_handling(D,T) {
1* Transaction T requests a write lock on dat item D %/
if{priority(T) = write-priority(D) and priority(T) = read-prietity(D)) {
IR(D was read or write locked by any transaction T7)
T is aborted;
Write lock on D is granted to T;
}
otherwise
T is blocked by the ransaction thar hac asgigned
the maximum of read and write prionties of D;
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deadline (T) = start_time + processing_time_estimate(T)
+ slack_time (T) (4.1)

A 4.1 A Y= slack time(T)& slack_rates} pro-
cessing_time_estimate(T)2} F¢] A3 (exponential)
o|n, processing time_estimate(T)-2 CPU_requirement
(T)$} 10_requirement(T)2] o]}

items(T)7F EQAAA Tol| 25 FHe dolet 3
g9 44 £24F GeErddy 34,

CPU_requirement (T) = items(T) * CPT_time 4.2)

querysh 48 Ed@R M) WA 22 ThEa 2ol
FolAt.

IO_requirement (T) = items(T)=(1-mem_size /db_size)
*jo_time : 4.3
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10_requirement (T) = items (T)*(1-mem_size/db_size)

+io_time + w_items (T)*io_time (4.4)
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(Table 10) Configuration parameters used for perform-
ance evaluation

Configuration Parameters

db_size delgue] A 3 7] ) 200
mem_size EECEE] 50 i
cpu_time CPU &8 AT 12msec(constant)
io_time 1048 AR 12msac{constant)
max_tr nr HAEH A4 20
pri_assign_cost EXEERES 1msec(constant)
basic_op_cost 7] 2d A B 0.1msec(constant)
Transaction Parameters
iat EJR AR TN 100msec{exponential)
r_type_pro EUEEEEL 05
access_mean H2ET 6(exponential)
data_update_prob EREZ R 0.5
slack_rate A f A ] § S(exponential)
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