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Development and Evaluation of Storage-DBMS
Integrated Diagnosis Technology for I1/0
Performance Problem

NoriruMI N1sHIKAWA, 112 Kazuniko Moar, !
NoBUO KAWAMURAT! and MASARU KITSUREGAWA 2

Growth of data drives the spread of a storage virtualization which simplifies
the management of storage and improvements of storage capacity utilization.
Storage virtualization, however, hides the physical resources of storage form
applications and makes difficult to solve I/O performance problem. To solve
this problem, we developed an I/O performance monitor which can visualize
the detail of I/O response time and I/O count of storage resource by DBMS
data and SQL. We also evaluated by solving the storage performance problem
of DBMS which uses virtualized storage by using this technology. As a result,
we confirmed that our approach could find a DB data placement confliction in

storage RAID group. We also confirmed that out approach could provide a new
troubleshooting method, and reduce the I/O performance troubleshoot time.
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Fig.1 Storage and DBMS hierarchy.
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Fig.2 Implementation of Diagnostic Tool.
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Table 1 Gathered information of I/O monitor.
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Table 2 Gathered information of SQL monitor.

ooo

oo

sQLOODOooOoOoo

gooooooo ID

DBMS O SQLOOODOOOOOOODO
ooobBMSOOOOO
oobooooooooo

DBOOOO DBMSOOOOOOOOO

ooooo SQLOOOO0OO DBMSOOOOO

ooooooo SQLOOOO0OD DBMSOOOOOOO

cpuOOOoO SQLOOO0O0O0O00OO0O00O0DODn
ooooooooo cpuOOO

oooooo SQLOOOO0O0DOO0oO0oDoO

(2) SQLOOD

SQLOOODOODBMSOOOOOOOO CPUOODOOODOOODOOODOOODOOOO
SQLOOOO0D0D00O00SQLOOOONDNO0DN0DN0OND 20000SQLO0O0OSQL
00000000O0CPUOOOOOOODNOODOODOOD 100000000000
000000000000 DBOOOOODBOOOOOOONOOONOONOODOOOOODN
00000000000
[JO000000000000000000000000000 /0000000000

(© 2008 Information Processing Society of Japan



32 000000 DBMSOOOOOD I[JO0000O0O00OO0OOOUOOOOOOOO

03 O0OOoooooog
Table 3 Storage configuration information.
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Table 4 DB configuration information.
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Fig.3 Hardware configuration.
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Fig.4 Data mapping.
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Fig.5 Transaction response (conventional).
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Fig.7 Response time and IO count of physical volumes.
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Fig.8 Details of I/O for RAID Group 1 (conventional).
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Fig.9 Details of I/O for RAID Group 1 (developed).

Ooo0O0 8000160 180000 DBOOO sdi81h3 00000000 dm-00 dm-1
0l/jo0000Uo0ooU0o0oUo0oOoU000ULO0LOUOU0O0OUOO00 dm-100
000 DBMS3UUOOOOODOUOOOOI/O0000000O0DO0OUDOOOO
000000000 RAIDOOOOOOOOODOUOOOOO I/ODOOOOOOOOO
000000o0o00oU0o0o0oU0o0oU0oO0oO0oUDUOO0 /OO0 ULOODDDOOO
0000000000000 0000DO0O0O0 RAIDODODOO 100TI/0O000D0OO 9
oooo
0900080000016 0 18000000 UODOOOO DBOOO sdi81h3 OO0
00000 dm-0O00OCO00O0OOCOOOODOCOOODOOOODODOOOODOOOO
RAIDOOODOOOOOI/O0D0O0U0O0O0OO0OO0OUOOO0OOOOOUOOLOoDOo
goooobooooooooooooboooooooooooooooooboboooooDoo
O000ooo0o0oo bBMSOOOOOOOOOOOOO

5.3 DBMSOOOOOOOO

oooooobBMSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
o00o0oo0o 300000000 4000000000000DBMSO0O0O00OOOO
0000000000 DBMS01 O DBMS0o20O0O0O0OOODBMSo30OO0OO0OO0O0OO
O00o00oo0ooooo0ooooOo0ooooooooooooo TPC-COOO
O000000oooO0o0o0o00lo00n DBMS02O TPC-HOOOOOOOOOOO
goboooooooooobooooobooooon
(1) DoOOoOoOOoUOUOOOODOUDOOOOO
0oooooooooooooobBMSOOOOOOOOOOOOOOOOOOOOOO
00000000000 0O0000O0OO0O0o00ooOO0O RAIDOODOOOOODOODOOODO

000000000 0O0o0O00oDOoOooOoOogd Vol No.3 2840 (Dec. 2008)

[ms]

BE M~

120 /05 B (RAIDS L—T1)

s | HHessEM 1O 851 (RAID 5 L—70)

CPUBsS

gg2cc 222838338888
NNNNNNNNNNNNNNNNNNNNN

010 0O00OO0OO0OOOOOOOOOOOOOOO

Fig. 10 Details of transaction response (developed).
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