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Remote Resource Management on a Hybrid Operating System

for a Multi/Many-core Parallel Computer
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Abstract: This paper describes the design of an operating system to manage the hybrid computer system ar-
chitecture with multi-core and many-core processors for Exa-scale computing. In this study, a host operating
system on a multi-core processor performs some functions of a lightweight operating system (computing-OS)
on a many-core processor. In particular, to ensure that computing-OS execution does not disturb the appli-
cation program executed on the many-core processor, the functions such as process management, memory
management, and I/O management are delegated to the host OS. To demonstrate this design, we made
an prototype system equipped with a multi-core processor and a many-core processor using an Intel Xeon
X5690 processors. The Linux and original computing-OS are loaded on to each processor and the overhead
for creating the process for computing-OS from Linux process is at least 110 usec.
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Fig. 1 Hybrid computer system architecture with multi-core

and many-core processors.
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Fig. 2 Process model on the hybrid operating system.
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Table 1 LW-process management notification items.
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Table 2 Memory management notification items.
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Table 3 I/O access notification items.
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Fig. 3 Software structure on multi-core processor and many-core processor.
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Table 4 The computing-process management API.
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void main() {
Iwpid = Iwp_create( //--- (1)
< executable file path>, // (a)

<number of cores>, /I (b)
[<stack size>], // (c)
[<heap size>] ); //(d)

Iwp_suspend( Iwpid ); //suspend process
Iwp_resume(lwpid ); //resume process
Iwp_wait( Iwpid ); //---(2)

}

5 Aot REH#HT L8N —F
Fig. 5 The pseudo code which has controlled computing-

process.
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Table 5 The evaluation of computing-process management.
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