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An External Pager Mechanism of a Low Overhead
with User Scripts in the Kernel

TAKAYUKI NAKAMURA,! SHIGEKAZU INOHARAt®*
and TAKASHI MASUDA'

A memory system such as a distributed shared memory makes it efficient to build dis-
tributed cooperative applications. With an external pager mechanism, which is one of the
microkernel technology, a user can implement virtual memory functions appropriate for a
characteristic of an applicaion at a user level. This flexibility, however, introduces additional
overheads of pager-kernel interaction; whenever an event on a memory object such as a page
fault occurs, a kernel requests the pager to process it. This interaction leads to a large number
of context switching, and wasteful construction of memory objects. This paper proposes the
mechanism to reduce the overheads by execution of user-defined scripts to handle events with
an interpreter incorporated into the kernel. An event on a memory object often requires only
a sequence of simple and typical operations. Based on this property, the mechanism sorts out
such an event and handles it by interpreting a brief program in the kernel to remove overheads
such as context switching. The mechanism reduces the amount of overheads of a user-defined
memory system.
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Table 2 Interpretation speed of
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loop (100 &%) + return | 676.6 u¥y
return 40.4uly
1aFdHich 6.36 u

mg ~—U74— b VAR ET 2
Table 3 Elapsed time for page-fault handling.
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REP 353
kernel 280

U7X AEoTHELR=YT7+— NV MIHLT,
HohLOEML TBWR-JEHHRL, 2—H7
DL AFEETAETIETABMEMEL . (]S,
WA pfp). RPOMIX 20 AREDOTHETHS.
BIEEN S b, user (31— FZEMTEHIET 258~ —
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