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Development of a Reliable Memory System

to Prevent Memory Fragmentation in RAID-installed NAS Blades

1. 0000

ATsusHI EBATAt and SHINJI FUJIWARAT

As a step towards more reliable RAID-installed NAS systems, we have developed a new
memory system that includes a reliable mechanism for preventing memory fragmentation. A
RAID-installed NAS system consists of clusters of NAS blades, each of which is equipped
with a failover function for high reliability and high availability, system-internal network con-
nections, and storage units. The cluster consists of two blades. The software architecture
of the blades means that memory fragmentation within a blade can reach the stage where
blocks required for mounting the file system cannot be secured by the kernel and the NAS
service goes down. If failover is required after that, the NAS cluster goes down. To solve this
problem, we developed the divided memory allocation method, in which the memory objects
that contribute to fragmentation are allocated to a fixed region within physical memory, en-
suring that large contiguous address spaces are available elsewhere within the memory. 0 To
validate the divided memory allocation method, we have implemented the method in an ac-
tual operating system for NAS blades. The results of evaluation show that the method stops
memory fragmentation from reaching the point where NAS service goes down, thus making
NAS-system operation more reliable.
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Fig.1 System structure of RAID-installed NAS blades.
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Fig.2 NAS blade structure.
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Table 1 Characteristics of memory objects.
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Fig.4 Memory fragmentation mechanism.
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Fig.5 Aggregate time of mount procedures under
experimental environment.
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Table 2 Requirements for new reliable mechanism to

prevent memory fragmentation.
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Table 3 Comparison of basic methods.
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Fig.6 Memory zone structure of Linux.
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