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Transaction Recovery Model of Databases Based on PCM and Flash Memory

FAN Yu-Lei MENG Xiao-Feng

(School of Information, Renmin University of China, Beijing 100872)

Abstract  The capacity and the cost of flash memory are being advanced and reduced continuous-
ly, so they are more and more widely used in the actual storage systems. But the unique charac-
teristics of flash memory, such as page-level read/write, out-of-place update, limited lifetime,
hinder promoting the performance of flash-based database systems, especially transaction recover-
y. Because of out-of-place update of flash memory, shadow paging technology can be adopted to
support transaction recovery in flash-based DBMS, but new challenges are brought, such as
transaction management and buffer management. Because of the unique characteristics of Phase
Change Memory (PCM) such as higher read/write speed, smaller grain size of read/write, more
durable than flash memory, PCM, as one of the most promising next-generation memory technol-
ogies, can be used in transaction management and buffer management when shadow paging tech-
nology has been adopted in flash-based DBMS. Based on hybrid storage of PCM and flash memo-
ry, this paper presents a new recovery model for databases, SPFP, which exerts advantages of
PCM for managing transaction. For supporting no-force buffer management, we propose an opti-
mized transaction recovery model, SPFLP, which records more transactions’ information in
PCM. Our preliminary experiments show that there is a bigger improvement of SPFP and SPFLP
in transaction processing performance of databases based on PCM and flash memory in compari-

son with these based on flash memory.
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attracted more and more attention by the academia and indus-
try. In addition to the excellent characteristics of flash mem-
ory, there are many limits in flash memory, such as out-of-
place update, page-level read/write, block-level erase, and
so on. However, Phase Change Memory (PCM) exhibits
better performance than that of flash memory and hard disk,
existing database systems may not be able to take full advan-
tage of PCM and flash memory

We consider transaction recovery model for flash or/and
PCM-based database systems. Now there are a few of works
on this issue, and the works have been published is either
using a special log structure, or exploiting the unique charac-
teristic of partial page programming of SLC NAND flash mem-
ory, or optimizing transaction recovery model which are not
take full advantage of PCM and flash memory simultaneously.

Our research group focuses on the design and implemen-
tation for flash-based database systems. We have published
several papers about storage management, buffer manage-
ment, transaction processing, logging. index and query pro-
cessing for flash-based databases on internal and external
conferences. And this work is the first one about transaction

recovery model based on PCM and flash memory in our

group. This paper is used for improve the transaction recov-
ery performance for flash-based databases.

In this paper, we detail the unique characteristics of
flash memory and PCM and consider the storage structure of
RAM, PCM and flash memory. Based on hybrid storage of
PCM and flash memory, we present a new recovery model,
SPFP, which exerts advantages of PCM for managing trans-
action. For supporting no-force buffer management, we pro-
pose an optimized transaction recovery model, SPFLP, which
records users’ update information in PCM in additions to
transactions ’ information. Our preliminary experiments
show that there is a bigger improvement of SPFP and SPFLP
in transaction processing performance of databases based on
PCM and flash memory in comparison with these based on
flash memory
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