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The SC language system supports transformation-based implementations of S-expression-based extended
C languages by translating them into the standard C language. Mechanisms for legitimate execution stack
access (LESA for short) are the most important applications of the SC language system; LESA mechanisms
provide legitimate access to values of callers’ variables slept deeply in C’s execution stack. When a nested
function is employed as an LESA mechanism, a closure is created, and a pointer to it is used to indirectly call
the nested function, we can access variables in an environment closed in the closure at the creation time. The
previous study reveals that the delay judgment costs are considerable in transformation-based implementa-
tions which employ lazy initialization of closures and delayed maintenance of variable values; among the delay
judgment costs, costs for temporary control transfer (with context restoration) to a caller that owns a nested
function may be reduced by using exception handling. In this study, we are newly developing an S-expression-
based Java language system for the use of exception handling and high reliability. In Java, although the heap
is consumed, we can employ lambda expressions as LESA mechanisms if non-final variables are replaced with
array elements or fields. In addition, we are designing restartable exception handling mechanisms as new
LESA mechanisms where exception handlers can be called without non-local exits. In this presentation, we
propose techniques for a transformation-based implementation of an S-expression-based Java language that
features LESA mechanisms by translating it into the standard Java language. LESA mechanisms enable
dynamic load balancing which requires legitimate access to values of callers’ variables.
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S-expression-based Java Language That Features Legitimate Execution
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