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Column-aware Transaction Management Scheme
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ABSTRACT

The column-oriented database storage is a very advanced model for large-volume data analysis systems because of its superior
1/O performance. Traditional data storages exploit row-oriented storage where the attributes of a record are placed contiguously in
hard disk for fast write operations. However, for search-mostly datawarehouse systems, column-oriented storage has become a more
proper model because of its superior read performance. Recently, solid state drive using MLC flash memory is largely recognized as
the preferred storage media for high-speed data analysis systems. The features of non-volatility, low power consumption, and fast
access time for read operations are sufficient grounds to support flash memory as major storage components of modern database
servers. However, we need to improve traditional transaction management scheme due to the relatively slow characteristics of
column compression and flash operatfion as compared to RAM memory. In this research, we propose a new scheme called
Column-aware  Multi-Version Locking (CaMVL) scheme for efficient transaction processing. CaMVL improves tfransaction
performance by using compression lock and multi version reads for efficiently handling slow flash write/erase operation in lock
management process. We also propose a simulation model to show the performance of CaMVL. Based on the results of the
performance evaluation, we conclude that CaMVL scheme outperforms the traditional scheme.

= keyword : column-oriented database, flash memory, datawarehouse, column-aware locking, simulation
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do {
wait(msg); /* 2L HAAE 71THd $ =2t 3. %
switch (msg.type) { /* =& WA XS FHEZ 7 */
case DBOP: [ @ 2] vloJEHo] 2~ 2 H o] el #/
Op = msg.operation; x = msg.data; T = msg.transactionld;
switch (Op) {
case T BEGIN: /* N 2= ™ Hlo]E #E] Aol Al Byl #/
send operation to flash data manager(FDM);
break;
case I READ or T_WRITE:
find the lock unit /u such that x < [u;
[ HlolE] xot BHH BES 2
@A o] 2 YAY REJFAE 587580 ¥
if ((lock mode of /u is compatible ) or (no lock held)) {
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set lock on /u in appropriate mode;
/* READ 9! & R-Lock & 49312, WRITE ¢ 3 -&
C-Lock& Hg5l3 957 W-Lock & 4 8/
send operation to flash data manager;
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} else
wait in queue;
break;
case I ABORT: send operation to flash data manager; break;
/x ERA o] A3 E = A4+
case I COMMIT: convert W-Lock to V-Lock; break;
* AAE Fof W-Lock ] 7B V-Lock 2. Z FEHE ¥
} /¥ end_switch */
break;
case FDMRM: /* & 2]o] Ho|E] &fate] e HAIA Q. #/
Op = msg.operation; res = msg.result; T = msg.transactionld;
if (Op==T_ABORT or Op==T COMMIT) { /* FTE7} =|H */
for each lock unit /u locked by T do {
I ER AN 2 4 FojFay
release lock on /u held by T;
SOP = first operation from the queue;
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SOP = SOP U {O|0 is an operation on queue that can lock
[u in compatible mode}
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send each operation to flash data manager;
}
} /* end if ¥/
break;
} /* end_switch */
} While (true); /* A 22 WA A 7} 9 O wHE gy, #/
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