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Abstract

An implementation of a shape analysis algorithm for C

programs

Yuusuke MIZUNO

In recent years, the program-analysis technologies for improving the efficiency and
reliability of a program is becoming stil more important as software is complicated.
The points-to analysis is one of the important static analysis technologies. The points-
to analysis statically computes the memory areas to which a variable in a program
may point during the execution of that program. That computation can be achieved
by analyzing the dependency between memory references correctly. However, in the
points-to analysis, a recursive data strucutre like a list is usually abstracted as one
element, and it sometimes causes low analysis accuracy. To solve this problem, the
shape analysis is proposed as one of the analysis techniques with higher-precision than
points-to analysis.

The shape analysis statically analyses heap-allocated structures in a program. It
can analyse recursive data structures that cannot be analysed by the points-to analysis.

Although researches on the extension and improvement of the shape analysis have
been performed in recent years, there is no freely and easily accessible implementation
of the shape analysis.

Therefore, in this study, we implement on the COINS compiler infrastructure a
simple shape analysis algorithm that Reps has proposed. As a result, we could correctly

analysed an algorithm using a linked list that could not be analysed by the points-to

i



analysis.

key words Points-to analysis, Shape analysis, COINS, Recursive data structure
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