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Storage Systems with Database Reorganizing Facility

KAzuo GopAt and MASARU KITSUREGAWA'

The recent evolution of device technologies has provided storage systems with powerful
processors, large cache memory and high internal bandwidth. Storage systems today have
potential for intelligent data management using such resources effectively. This paper pro-
poses Self-Reorganizing Storage (SRS), a highly functional disk array which has the capability
of database reorganization. SRS conducts database reorganization online in itself and keeps
the structural efficiency independently of DBMS running on server systems. Parallel pipelined
data processing, physical IO scheduling and high-speed log application mechanism are adopted
in order to take full advantage of high internal bandwidth and IO processing power of disk
storage systems. An SRS prototype is implemented using a commercial DBMS and an open-
source DBMS. The experimental results reveal that significant performance improvement is
achieved.
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Fig.1 A storage-centric IT system.
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Table 1 Maximum specifications of gigantic disk storage.

Model EMC Y Hitachi ?)
DMX3000 | TagmaStore
# of processors 116 128
Cache memory size 256 GB 128 GB
Internal data bandwidth 64 GB/s 68 GB/s
# of drives 576 1152
Physical capacity 84TB 332TB
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Fig.2 Architectures of database reorganization.
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Fig.3 Data organization and logging.
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Fig.4 SRS system architecture.
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Fig.5 Reorganization steps.

Rerog step C: Data reorganization
LU2 is reorganized.

Reorg step D: Log catching-up.
LOG is applied to LU2.

Reorg step E: Reference switching.

Reorg step F: Discard & release.
LU1is discarded and released.
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Log record folding for index

NS [ - ° —[ns

no log

LSN order

[log records before folded] — [after folded]
UuPD UPD

09 000000
Fig.9 Log folding.
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Fig. 13 Disk parallelism effect on data reorganization performance.
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Fig. 14 Data reorganization performance
(Implementation using MySQL).
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Fig.15 Window size effect on catching-up performance.
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performance.
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