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HV-Recovery: A High Efficient Recovery Technique for Flash-Based Database

LU Ze-Ping MENG Xiao-Feng ZHOU Da
(School of Information, Renmin University of China, Beijing 100872)

Abstract  Flash memory, as a new kind of data storage media, has a lot of attractive characteris-
tics when compared with Hard Drive Disk (HDD) such as fast access speed, shock resistance,
power saving, lighter form and low noise. Therefore {lash memory is considered as the main stor-
age device instead of disk in the next generation. However, traditional disk-based database can’t
take full advantage of high 1/O performance of flash memory if we transfer it to flash memory
without modification. The main reason is flash memory embraces different access characteristics
with HDD. As for recovery, the situation becomes more serious because the out-of-place update
model and erase-before-rewrite of flash memory lead to high cost of large quantity of minor ran-
dom writes during the course of recovery. This paper proposes a recovery method, HV-recovery,
to improve the performance of undo. HV-recovery makes use of the history versions of data
which is naturally emerged in flash memory due to the out-of-place update. Experimental results
on Oracle Berkeley DB show that the HV-recovery outperforms traditional recovery in 2 X ~8X.
The results demonstrate the high efficiency of the method.
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Background

Due to its superiority such as low access latency, low
energy consumption, light weight, and shock resistance, the
success of flash memory as a storage alternative for mobile
computing devices has been steadily expanded into personal
computer and enterprise server markets with ever increasing
capacity of its storage. However, since flash memory exhib-
its poor performance for small-to-moderate sized writes re-
quested in a random order, existing database systems may
not be able to take full advantage of flash memory without
elaborate flash-aware data structures and algorithms.

We consider the recovery technique for flash based data-
base systems. Now there is few researches on this issue, and
the works has been published is either use a special storage
structure or based on devices which are difficult to rebuild.

Our research group focuses on the design and implemen-
tation for flash-based database systems. We mainly solve the
degradation of performance when we transfer the traditional
database to flash memory without any modification. We have
published several papers about index and buffer management
for flash-based databases on internal and external confer-

ences. And this work is the first one about recovery in our

group. This paper is used for improve the recovery perform-
ance for flash-based databases.

In this paper, we proposed a new recovery method called
HV-recovery to provide recovery in flash based database sys-
tems without too many changes on current databases. HV-
recovery makes use of the history versions of data which is
naturally emerged in flash memory due to the out-of-place
update. So it just needs to change the recovery component
and logging component of databases, and could leave the oth-
ers as it is. So HV-recovery is convenient to transfer to al-
most all the commerce databases. Meanwhile, HV-recovery
is also effective. Experimental results on Oracle Berkeley DB
show that our HV-recovery outperforms traditional recovery
in 2X ~8X. The results demonstrate the high efficiency of
our method.

This research was partially supported by the grants from
the National Natural Science Foundation of China under grant
Nos. 60833005, 60573091; National High Technology Re-
search and Development Program (863 Program) of China
(Nos. 2007AA01Z155,2009AA011904).



