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An Organization Method of Operating System
Kernels Supporting Virtual Processors

Y asusui Suinjot and Yasusui Kivoxiit

This paper proposes an implementation method of virtual processors in operating system
kernels for shared-memory multiprocessors. A virtual processor is an entry of a real
processor which is assigned to the application program by the kernel. User-level light-
weight processes are executed by virtual processors. The main feature of the proposed
method is that an operating system kernel is regarded as a parallel program, and const-
ructed as a set of lightweight processes. The lightweight processes in the kernel are
executed by real processors which have private memory areas. A virtual processor and
a process, which are abstractions for user programs, are realized as a lightweight process
and a set of lightweight processes, respectively. Virtual processor schedulers and the
process scheduler are implemented by using a lightweight process scheduler in the kernel.
As a result, the operating system kernel is similar to user programs which run on it, and
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modules for user programs can be used for the kernel itself.
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Fig. 1 Mapping of the logical address spaces of two
virtual processors and physical memory.
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Fig. 2 A program fragment which produces a new

virtual processor.
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4: main()
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6: init_single(); /% initialize in a sigle VP, %/
7: vpid = vp_allocate( 2 ); /¥ create a new VP. %/

8: init_multiQ; /% initialize in multiple VPs, %/
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Fig. 3 A per-virtual-processor variable by using
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Table 1 Performance of our system, (In milliseconds)
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