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DBM Implementation Optimized for Flash Devices

KouHE!I UENOt and KOICHI SASADA t

Demands for high-speed OLTP are still increasing with today’s use in real-time web ser-
vices. Flash memory-based storage devices, which feature 10000x IOPS compared to HDD,
are now cost-effective choice to construct such database systems. However, current DBM im-
plementations fail to achieve maximum performance from flash memory devices. We analyzed
that this failure is caused by over-issued random writes where flash meomry devices suffer
and CPU-bound implementation. From these analysis, we propose DBM implementation op-
timized for flash memory IO characteristics. To enforce fixed-size sequential writes and fast
transaction processing, we employed three methods: override pages, log muxing, opti-
mistic concurrency control. We implemented those methods as a DBM implementation

compatible to the Unix DBM interface, and evaluated on flash memory devices.
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£ 1 D Flash €Y (SSD), HDD O 7 7+ AMfE
Table 1 Access performance of SSDs and HDDs available in the market.

g % Z V& Ltk (AKB) Seq wiih | TV X LEA (4KB) Seq #iA
SSD OCZ RevoDrive3 x2 29MB/s | 704MB/s 89MB/s | 557TMB/s
SSD Intel X25-M G2 22MB/s | 130MB/s 17MB/s | 86MB/s
HDD (single) | HGST Deskstar 7K2000 0.9MB/s | 158MB/s 0.9MB/s | 101MB/s
HDD RAID HGST Deskstar 7K2000 x3 (RAIDO) 1MB/s | 180MB/s 0.9MB/s | 115MB/s
®2 NVFT—ULH 9%, Flash AEVY DT 7 & AR DOV TIHENS.
Table 2 Benchmark environment Flash AF1 Li, Z:E%E;ﬁ@ﬂgﬁfﬁ:)( Ty ODQ*ET
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ZhL—Y 1 AA Y AEY D tmpts h%%@ﬁﬂ%f%bhfi&" }\J:LC{%*#‘&%C kT, '@é’
ARL—2 2 | Intel X25-E 160GB SSD [ ext2 FRLTET— 2O EIREE LTW0B Y.
AFL— 3 | HGST Deskstar 7K2000 x3(RAIDO) £ ext2 Flash XEVICIE, KX TNORAEE NAND
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Fig.1 Tree update using override pages. Each circle

represent a node page.
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