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Presentation Abstract

Execution Model of an Abstract Interpreter
that Intertwines with Concrete Code Execution
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Suppose we want to know a program’s properties written in a programming language whose specification
is not strictly defined. In that case, we can use static analysis of the instruction sequence of low-level code
generated by its language processor (reference implementation). However, the analysis of the instruction se-
quence of low-level code compiled from a high-level language often fails to obtain enough useful information
due to the complexity of the generated code and the runtime. This presentation proposes an abstract inter-
preter’s execution model that mixes direct execution (“concrete interpretation”) and abstract interpretation
of compiled low-level code. The proposed model avoids the degradation of analysis accuracy by selectively
performing concrete interpretation only for some code fragments that cannot be analyzed accurately by pure
abstract interpretation alone. Even if the target program is split at an arbitrary granularity and frequency,
it is executed (analyzed) correctly by seamlessly connecting the two interpretation modules’ execution envi-
ronment. Besides, the systematic use of abstract domain definitions for data types that depend on individual
analyses is incorporated in the mutual conversion of application data, allowing appropriate mutual conver-
sion of arbitrary data structures between the two interpretation modules while maintaining alias relations in
memory.
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