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A Transaction Manager for Real-Time Database Systems Using
Classified Queue

Gyoung-Bae Kim' - Hae-Young Bae''

ABSTRACT

In this paper, a new priority assignment policy and concurrency control for improvement of transaction predictability
and performance are proposed We present a new priority assignment algorithm called classified priority
assignment(CPA), which solves the defects of Earliest Deadline First(EDF) by using class and bucket, and deals with
real-time transaction and time-sharing transaction effectively. Also, we present a new concurrency control policy called
conditional optimistic concurrency control using lock. It uses optimistic concurrency control for improvement of
predictability, and solves transaction conflict by considering priority and execution time of transaction to waste less
system resource.
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BEGIN
/+ %R ERNA a9 dE «/
IF ( TransType == REAL AND

Current TrPriority<TransPriority)

THEN
/3B U ¢8 7HsU7tE PA
IF ( TransDeadline <
(TransEstimate Time+Current Time))
THEN
/e85 ERNAE 7] 72
Q2 ERANALE 73 +/
Preempt new Transaction
ENDIF
ENDIF
IF (TransType == REAL)
THEN s
Assign_Real_Time_Transaction
ELSE
Assign_Time_Sharing Transaction
ENDIF
END /* end of main */

(3 ) M9 W YD2E
(Fig. 1) Priority assignment algorithm
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BEGIN
/g REdze HA AR/
SubClass=(TransPriority/NoSubClass)
Bucket =TransValue
HEARA FEAG 2o HAl/
IF(Current Time>=TransDeadline)

HEAHNRL HF ol A/
Insert Real-time Transaction
END

(3% 2) AAIZH ElMO| RMF B YT
(Fig. 2) Priority assignment algorithm of real-time transaction
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BEGIN
/g NE Fasash A A
SubClass= (TransEstimateTime

/ NoSubClass}
Bucket=TransEstimateTime
HERAAL 4T ol A/
Insert Time Sharing Transaction
HEARAS] G & FYPANUNE 7|E
HA G EWYRE 7F UK ofxlx/
END

(38 3) A28 EHM MO 2MsQfIY Ya|E
(Fig. 3) Priority assignment algorithm of time sharing transaction
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¥ AYHE AdA 2aE 95 94 Z3R-Lock:
read phase lock)$} B}34 @A 2A(V-Lock: valida-
tion phase lock)7} At&eo] @t} o] F74x HEe] ¢
g4 e <E >F 2o

CE 1) 239 2l &
(Table 1> Lock compatiblity matrix

LR LH ' R-Lock V-Lock
R-Lock 0 Wait
V-Lock CR CR

LH : Lock Holder LR :Lock Requester CR :Conflict Resolver

ghel EdA M) A4 V-Locko]l dAS o glE dl
olelo} dl# R-LockS HAA, EdqHL 23g
d-g fAz drjgc v, @A V-Locky R-Lock
7} AR doled ) V-Locke dAsizd EA
AQE 7te] 280 B Aolmz FE HA 7Y
€ AHgdle oW 2ag AR AAXE FAF
EAAAS dngEe (Y 99 24

_%n2|F Read Phase of Ti
/52 Aole] BE GAdMe dnF
Ti : E}34 ©olel Sdd EdqH/
BEGIN
FOR(all data object to be read or written)
place it in RS(T) or WS(TY)
set R-lock in Lock Table
ENDFOR
END

¢ 22l% Validation P} { T,
AEAdA0 e e gAdMe enEF
Ti: 94 @A =28 Ed44
Tj : Tist &0l T4 244 +/
BEGIN

VALID := true

FOR (every data in WS(T))
IF(another transaction has R-locked it)
THEN

VALID := false
ELSE
set a V-lock in Lock Table
ENDIF
ENDFOR

. release Tj's R-lock in Lock Table
IF (not VALID) THEN
invoke real-time conflict resolver
ENDIF
IF (VALID) THEN
execute WRITE PHASE
ENDIF
release Ti's V-lock in Lock Table
END

(32 4) SAIEHo ¢n2E
(Fig. 4) Concurrency control algorithm
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ael% Conflict Resolver
BEGIN

AFAENTE EE EARLY

IF (TransPriority==MaxTransaction)
THEN

wait during Transaction Deadline
AT 5L EAMHLG 8T
FEY EUAME A/
Commit_High_Transaction
restart transaction in conflict set
ENDIF
/898 A9 EAMAG F3/
IF (conflict with high priority transaction
AND not over Transaction Deadline)
THEN
wait during Transaction Deadline
AZEY ERAAA JUE o] &3}
#47 ExE A5y A5 FAHY/
Commit_Low_Transaction
ENDIF
END

(3% 5) &= slid ¢n2d
(Fig. 5) Confiict resolve algorithm
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