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Database Table Scan and Aggregation by Exploiting Internal Parallelism of SSDs

FAN Yu-Lei LAI Wen-Yu MENG Xiao-Feng
(School of Information, Renmin University of China , Beijing 100872)

Abstract  With the extensive application of flash-based SSDs in personal computers and enter-
prise servers, SSDs have attracted more and more attention from the academia and industry. In
addition to the excellent characteristics of flash memory, there is wealth internal parallelism in
SSDs. Table scan and aggregation in traditional database systems are designed based on proper-
ties of hard disk, such as mechanical property and symmetrical read/write property. They can’t
take advantages of the internal parallelism of SSDs when traditional database systems are built on
SSDs. Firstly, we detect internal parallelism of SSDs seemed as a black box. And then, we pro-
pose a parallel table scan model, ParaSSDScan, to take advantages of the internal parallelism of
SSDs. Secondly, based on ParaSSDScan, we also propose an efficient parallel aggregation model,
ParaSSDAggr, and achieve several common aggregation operations with ParaSSDAggr. Finally,
experiments show that, compared to traditional table scan and aggregation operations, there are
3x and 4x improvement of the performance for ParaSSDScan and ParaSSDAggr which cost little
memory. ParaSSDScan and ParaSSDAggr largely speed up table scan and aggregation operations,

which fully show the superiority of internal parallelism of SSDs.
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Background

Due to its superiority such as low access latency. low
energy consumption, light weight, and shock resistance,
flash memory as a storage alternative for mobile computing
devices has been steadily expanded into personal computer
and enterprise server markets With the extensive application
of flash-based SSDs in more and more devices, SSDs have at-
tracted more and more attention by the academia and indus-
try. In addition to the excellent characteristics of flash mem-
ory, there is wealth internal parallelism in SSDs. However,
since flash memory exhibits better performance than that of
Hard disk, existing database systems may not be able to take
full advantage of flash memory without elaborate flash-aware
data structures and algorithms.

We consider query processing for flash based database
systems. Now there are a few of works on this issue, and the
works has been published is either using a special storage
structure, PAX, or exploiting low access latency of flash
memory or optimizing some algorithms which are not take
full advantage of internal parallelism of SSDs

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 query pro-
cessing and internal parallelism in our group. This paper is
used for improve the full table scan and aggregation opera-
tions performance for flash-based databases.

In this paper, we detect internal parallelism of SSDs
seemed as a black box. Based on the internal parallelism of
SSDs, we propose a new full table scan method, ParaSSD-
Scan. Based on ParaSSDScan, we also propose an efficient
parallel aggregation model, ParaSSDAggr, which can also
take full advantage of the internal parallelism of SSDs. And
then we achieve several common aggregation operations with
ParaSSDAggr. Experimental results show that. compared to
traditional full table scan and aggregation operations, there
are 3x and 4x improvement of the performance for ParaSSD-
Scan and ParaSSDAggr which cost little memory. ParaSSD-
Scan and ParaSSDAggr largely speed up full table scan and
aggregation operations.
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