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A Nanokernel Technology for a Multiple-OS Coexisting and
Complementing Environment

TosHIAKI ARAIL,# TOMIKI SEKIGUCHI,* MASAHIDE SATO,?
SHINJI KIMURA," SATOSHI OOSHIMAt and YASUFUMI Y OSHIZAWA tf

Although various kinds of Operating Systems (OSs) have been developed so far, a user
hardly finds the OS satisfying all the users’ needs completely. We proposed and developed
a kind of virtual machine called Nanokernel, which effectively enables a general purpose OS
and a special purpose OS co-exist in one machine and complement each other. By comple-
menting general purpose OS with rich software and special purpose OS with special function,
Nanokernel realizes the environment which meets variety of users’ needs effectively. We restrict
Nanokernel functions to resource partitioning for lower overhead, communication between OSs
for function complement between them, and failure detection and fast recovery for reliability,
to achieve the purpose effectively. By restricting Nanokernel functions above, Nanokernel
achieves the multi-OS co-existing environment less than 2% overhead. The Nanokernel en-
vironment with a general purpose OS and a realtime OS showed that Nanokernel relieves
the lack of realtime property of the general purpose OS and establishes micro-second order
response time. Moreover, even when the general purpose OS crashes, the realtime OS can sur-
vive, get the information for the failure from the general purpose OS and execute the general
purpose OS restart process, so that Nanokernel is useful for enhancing system reliability.
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Fig.1 Nanokernel overview.
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Table 1 Nanokernel functions.
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Fig.2 Virtual timer function.
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Fig.3 Intercommunication among OSs.
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Fig.4 Interruption management process.
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Table 2 Examples of intercommunication function.
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Table 3 No. of steps required for Nanokernel
implementation.
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