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Performance Improvement by
Application-aware Data Allocation for
Hierarchical Data Management

KEIICHI MATSUZAWA™, SHINICHI HAYASHI™ and
TOSHIO OTANI™

Increasing HDD capacity and SSD access speed lead the data hierarchical management
more useful which allocates data onto appropriate storage media based on their usage or
access patterns. The performance improvement using that technique requires selecting
data area to be stored onto the faster media more appropriately. We focus data location
and usage that applications manage and present a performance improvement method.
This method allocates data area among storage hierarchy per user-defined data set by
using application data location information and access statistics. Moreover, we apply our
method to a RDBMS, move frequent accessed table onto fast storage media, and evaluate
that’s performance.
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Figure 1 Corresponding relations between tables and block device
INSERT into <table name> values <data>.
UPDATE <table name> SET <column>=<data>;
SELECT * from <table name> join <table name>;

2 SQLIZBTF DT —TNT IR ADA L ET = —R
Figure 2 SQL interfaces to access table data
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Figure 3 The architecture of our data management method
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Figure 4 Chunk based storage hierarchical management
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Table 1 Example of access statistics of MySQL

T — T4 Read([=]) 471 Read FERiI(ms) | Write([E]) | &7t Write FEfi (ms)
stock 37749 2,041,904 7815 2,717

customer 10723 214,504 1188 17

item 7813 43,980 0 0

orders 1530 86,926 1194 166,983

new_order 440953 25,470 1222 149,521

district 4475 4,481 1441 2,687

order_line 25326 16,416 12446 658,293

warehouse 2147 3,651 706 1,206

history 0 0 703 365
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Figure 5 Performance test of TPC-C
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Table 3 Table size stored on SSD

P E A T—T N4 F—7ND A SSD #4
T AR R $
A stock 7277TMB 35.5%
B customer 4259MB 58.6%
C item 10MB 60.4%
D orders 603MB 63.6%
E new_order 62MB 64.3%
F district 0.28MB 66.2%
G order_line 5187MB 91.5%
H warehouse 0.05MB 96.7%
| history 474MB 99.6%
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