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Flash-Based Two Phase Locking Scheme
for Portable Computing Devices

Siwoo Byun” - Chang-bae Roh™ - Myunghee Jung™*

Abstract

Flash memories are one of best media to support portable computer's storages in mobile computing
environment. The features of non-volatility, low power consumption, and fast access time for read
operations are sufficient grounds to support flash memory as major database Storage components of
portable computers. However, we need to improve traditional transaction management scheme due to
the relatively slow characteristics of flash operation as compared to RAM memory. In order to achieve
this goal, we devise a new scheme called Flash Two Phase Locking (F2PL) scheme for efficient
transaction processing. F2PL improves transaction performance by allowing multi version reads and
efficiently handling slow flash write/erase operation in lock management process. We also propose a
simulation model to show the performance of F2PL. Based on the results of the performance
evaluation, we conclude that F2PL scheme outperforms the traditional scheme.

Keywords : Portable Information Devices, Flash Memory, Database, Locking, Simulation
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Procedure F2PL-Lock-Manager

do {
wait(msg);
switch (msg.type) {

switch (Op) {
case T_BEGIN:
case T READ or T _WRITE:

I* READ: set R-Lock */

} else
wait in queue;
break;

case T_COMMIT:
break;

} /* end_switch */
break;

Input: Message msg; /* messages from transaction manager or flash data manager */

case DBOP: /* a database operation from the transaction manager */
Op = msg.operation; x = msg.data; T = msg.tid;

send operation to flash data manager(FDM); break;

find the lock unit /u such that x < [u;
if ((lock mode of Ju is compatible with Op) or (no lock held)) {
set lock on /u in appropriate mode; /* refer to lock table */

[* WRITE: set Wi-Lock and then W-Lock */
send operation to flash data manager;

* READ: read recently committed version */
/* WRITE: write and create new version */

case T_ABORT: send operation to flash data manager; break;

convert Wi-Lock to C-Lock; /* delayed until all R-Locks are released */
send operation to flash data manager;

case FDMRM: /* a return message from the flash data manager */
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Op = msg.operation; res = msg.result; T = msg.tid;
if (Op==T_ABORT or Op==T COMMIT) {
for each lock unit /u locked by 7 do {
release lock on /u held by T;
SOP = first operation from the queue;
SOP = SOP U { 0|0 is an operation on queue that can lock /u in compatible mode}
set the locks on /u;
for each operation in SOP do
send each eperation to flash data manager;
}
} /* end if ¥/
break;
} /* end_switch */
} While (true);
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