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A Method to Execute Existing Program Codes
in Multi-threaded Environments and Its Implementation

KotA ABE,t TOSHIO MATSUURA,T KEIICHI YASUMOTO'f
and TERUO HIGASHINO't

Multi-threading is an efficient mechanism to execute multiple tasks concurrently. Multi-
threading is known to be faster than multi-processing because interprocess communication
and interprocess context switching can be eliminated. However, it is not easy to use most
existing single-threaded programs and libraries as parts of a multi-threaded program because
multiple threads might access the same data concurrently. This paper proposes a method to
resolve this problem without losing the performance of multi-threading. In ordinary multi-
threaded programs, only one program image exists and all threads share code and data. Using
our method, multiple program images can exist in a single virtual address space and one or
more threads can run in each program image. Since codes and data are separated among these
program images, existing program codes can be used without any modifications in a program
image in which a single thread runs. We have implemented and evaluated this method on
UNIX. We have experimentally confirmed that it is easy to use existing codes through this
method and that a thread in a multiple-image program runs as efficiently as a thread in an
ordinary program.
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Table 2 Time to create and terminate a null (u) process.

Time (msec)
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Table 3 Context switching performance.
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