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Implementation of First-class Continuations
without Direct Stack Manipulation

TA120 KAWADAt and TSUNEYASU KOMIYA't

We describe a method of compiling Scheme language to Java or scripting languages. In
order to implement first-class continuations of Scheme, continuations should be expressed at
a target language level since Java and scripting languages cannot handle the control stack
directly. Baker’s CPS execution model is one of the methods for realizing it. In this method,
an environment is expressed with arrays and a continuation is expressed with a C language’s
function. When a compiled Scheme’s function is called, those are passed to the compiled
function, and returning from the compiled function is expressed by calling the continuation.
Therefore, there is possibility of overflowing the control stack, and Baker’s method, which uses
C language, avoids it by garbage collection of the control stack. Java and scripting languages,
however, cannot do garbage collection of the control stack because it cannot handle the con-
trol stack directly. So, our method normally rewinds control stack by return operations, and
the environment is not expressed explicitly. Instead, Scheme variables are directly associated
with a target language’s variables. In scripting languages, the performance of this method
is faster than Baker’s one. When capturing a first-class continuation, our method collects
environment information by using exception and makes it into an environment for Baker’s
method. When executing the first-class continuation, a code based on Baker’s method is used.
Our method can suppress the speed decrease caused by supporting first-class continuations
and avoid the stack overflow because the code is executed only when returns in the captured
continuation are performed.
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