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There are two garbage collection (GC) root protection styles: manual root protection and automatic root
protection. If a programming language is implemented with the manual root protection style, the implemen-
tor has to add code for protecting GC roots explicitly. Since the protection code is scattered around the
implementation code, the implementation becomes somewhat complicated, but memory leaks rarely occur,
though it may cause unpredictable bugs if the implementor forgets to insert protection code. On the other
hand, if the automatic root protection style, which is typically employed by conservative GC, is used, the
implementor does not need to insert protection code, but memory leaks may occur due to excessive root
scan. Typically, one of these styles of root protection must be chosen prior to implementing a programming
language. However, if both protections can be used together, it allows taking advantage of both styles.
For example, even if you adopt automatic root protection at an early stage of implementation in order to
achieve reliable behavior of the GC, you can shift to manual root protection gradually in order to improve
GC performance, or use automatic root protection only for external code. In this research, we propose a
method of allowing the coexistence of manual root protection and automatic root protection. In our proposal,
annotation of functions is used for choosing protection styles. Root protection code in functions annotated
with automatic root protection is inserted by our C-to-C translator. This presentation shows the details of
our proposal and reports the performance evaluation on GNU Common Lisp and SIOD.
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