Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.4.2784
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 4 pp. 2784-2790, 2015

A dolello] 28 A% I3 27

H:'AlOI*

—

'QttTHSt C|X|Z0|C|o{Stat

=

Shadow Recovery for Column-based Databases

SI-Woo Byun”
'Division of Digital Media, Anyang University

2 ok A7k dlog o]l AghE 5% Y& Ao Uik dlojE ERAAS 9% ul$- 2R A<l Bt
AEAQ dlole Agae ME 7] Aaks 8l & Hmse] £4ES 3T tadd] &Aooz wjx)Fo] 9 7tR-A]
& A mas g3kt shA W o] tiREQl dlolEglofale-2 Al~EE fEiA = d5e e AT vl Hi-A
G A7 o A Bdo] w3 9iok EE 2ol FYA] WRe S ARS-SE SSD7F 3145 dlo]E A Al~HS 93t
Aget A wiAZ A4 AL ek

B Aol A= ZHA wt]o] 3 Al2~ElS 7INke 2 Sl A -7k dlojEwo] 2 S flg AR ERAA 35T
(CoSR)S Algtetet. Aok 7M1 7]Ee] A9 o]y 7S Azt ZefAl Y Al2glollA 22 E5o do|E &
Wﬁ‘ A5 FastE o] HrlEE o) Heoly E5& AE-E3ISt) o) F st Aetd AY 71HP A= 57 71l Al
ZE A Y2E F2E FESE At 7R 7E A s 4] 174719 Ho) @l A so)x] #A 7 4%
%{4 B FAslelal 718 B 713l A AE dlolE 5ol 71Q1% 4EY AeASE i) 3 5tk A B4
A3E Fate] CoSR7IHo] 7]E 7|HELE 17% o $-53S Felstrt

Abstract The column-oriented database storage is a very advanced model for large-volume data transactions because
of its superior I/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 data warehouse systems,
column-oriented storage has become a more proper model because of its superior read performance. Recently, solid state
drive using flash memory is largely recognized as the preferred storage media for high-speed data analysis systems.
In this research, we propose a new transaction recovery scheme for a column-oriented database environment which is
based on a flash media file system. We improved traditional shadow paging schemes by reusing old data pages which
are supposed to be invalidated in the course of writing a new data page in the flash file system environment. In order
to reuse these data pages, we exploit reused shadow list structure in our column-oriented shadow recovery(CoSR)
scheme. CoSR scheme minimizes the additional storage overhead for keeping shadow pages and minimizes the 1/O
performance degradation caused by column data compression of traditional recovery schemes. Based on the results of
the performance evaluation, we conclude that CoSR outperforms the traditional schemes by 17%.

Key Words : column-oriented database system, database recovery, flash memory, reused shadow list
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Fig. 1. Flash-based Column-Oriented Database
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