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Fine-grain Multithreading with Minimal Compiler Support
——A Cost Effective Approach to
Implementing Efficient Multithreading Languages

KENJIRO TAURA' and AKINORI YONEZAWA'

It is not easy to map the execution model of multithreading languages (languages which
support fine-grain dynamic thread creation) onto the single stack execution model of C. Conse-
quently, previous work on efficient multithreading uses elaborate frame formats and allocation
strategy, with compilers customized for them. This paper presents an alternative cost-effective
implementation strategy for multithreading languages which can maximally exploit current
sequential C compilers. In StackThreads, a thread creation is done just by a C procedure
call, maximizing thread creation performance. When a procedure suspends an execution, the
context of the procedure, which is roughly a stack frame of the procedure, is saved into heap
and resumed later. With StackThreads, the compiler writer can straightforwardly translate
sequential constructs of the source language into corresponding C statements or expressions,
while using StackThreads primitives as a blackbox mechanism which switches execution be-
tween C procedures.
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Table 1 A list of existing efficient multithreading
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Fig.1 A typical stack layout for C procedures.
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Fig.2 Control flow and stack frames, after P forked f,
which then called switch_to_parent to suspend itself.
Control is now at position indicated by the current

position, and P is about to resume.
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p, and r refer to the number of local/temporary
variables, incoming arguments, and callee-save

registers, respectively.
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