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(Design and Implementation of Real-Time Static Locking
Protocol for Main—-Memory Database Systems)
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Abstract Main—-memory database systemns which reside entire databases in main memory are
suitable for high-performance real-time transaction processing. H two-phase locking(2PL) as
concurrency control protocol is used for the transactions accessing main-memory databases, however,
the possibility of lock conflict will be low but lock operations become relatively big overhead in total
transaction processing time. In this paper, we designed a real-time static locking(RT-SL) protocol
which minimizes lock operation overhead and reflects the priority of transactions and we implemented
it on a main-memory real-time database system, MrRT. We also evaluate and compare its
performance with the existing real-time locking protocols based on 2PL such as 2PL-PI and 2PL-HP.
The extensive experiments reveal that our RT-SL outperforms the existing ones in most cases.
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MODULE Lock_Request(Treq)
BEGIN
lock mutex;
conflict '= FALSE;
FOR each relation to be accessed by Treq
Twair exists

IF (lock granted = No_Lock) and (Prio(Tres) > Prio(Tyair))
increment waiting count of Tyaity
ELSE IF (lock granted = Exclusive) or

(lock requested by Treq =

Exclusive) or

((lock requested by Treq = Share) and (Prio(Treq) <= Priof Tuai)))

conflict = TRUE;

increment waiting count of Treq

El
ELSE IF (lock granted = Exclusive) or

((lock granted = Share) and (lock requested by Treq = Exclusive))

conflict -= TRUE;
increment waiting count of Treq,
ENDIF
ENDFOR

IF conflict = TRUE
create lock requester for Trey

FOR each relation to be accessed by Treq
 create node of lock requester for Treq
insert node of lock requester for T into waiting list;

ENDFOR

unlock mutex’

wait lock released;
ELSE

FOR each relation to be accessed by Treq
set lock granted to lock requested by Trew

increment holder count,
ENDFOR
unlock mutex;
ENDIF
END
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MODULE Unlock(Thola)
BEGIN
FOR each relation to be released by Thoa
lock mutex;
decrement holder count;
IF holder count = 0
set lock granted to No_Lock;
IF Tuar exists

decrement waiting count of Tuaiv

IF waiting count of Tuwar = 0

IF lock requested by Tueir = Exclusive
FOR each relation to be accessed by T
delete node of lock requester for Tua from waiting list;
set lock granted to lock requested by Tuaiv

increment holder count;

ENDFOR
wake up Tuais
ELSE

WHILE lock requested by next Tuai in waiting list = Share
decrement waiting count of next Tyai/
IF waiting count of next Tuwai = 0
FOR each relation to be accessed by next Tuai
delete node of lock requester for next Tuar from waiting list;
set lock granted to lock requested by next Ty
increment holder count;

ENDFOR

wake up next Twui

ENDIF
ENDWHILE
ENDIF

unlock mutex;
ENDFOR
END
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