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The G1 garbage collector is high-performance incremental garbage col-
lector in the OpenJDK Hotspot VM. Currently, G1 reclaims space in re-
gions with live objects by completely evacuating the respective regions,
i.e. moving these live objects into different areas. In some situations evac-
uation is not very cost-effective: evacuation can require significant effort
for comparatively little gain in actually freed memory.

An alternative to reclaiming space by evacuation is the re-use of areas
of known free space between live objects in the old generation.

The goal of this bachelor's thesis is to

1. investigate which changes are required to make G1 a hybrid col-
lector: keep using evacuation for the young generation, but partial
in-place allocation into free space into the old generation for pro-
moted objects.

2. based on that, implement a prototype demonstrating the viability
of the idea and

3. measure the impact of the changes on garbage collection behav-
ior on a set of benchmarks.

In more detail, since JDK 20, existing concurrent liveness analysis al-
ready explicitly recognizes the free areas between objects, but does not
use them for allocation. G1 should be extended to collect information
about “holes” in the old generation, used to create a heuristic whether a
given old generation region should be evacuated, its space used for in-
place allocation or left alone, and if applicable prepared to use at alloca-
tion time.

At allocation time G1 should then use this information about “holes” to
allocate space for promoting objects into.
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The progress of the thesis should be discussed every two or three
weeks with the supervisor or the co-supervisor. The normal duration of a
bachelor's thesis is 6 months. The mark "sehr gut” is only possible if the
software and the written thesis are submitted not later than September
31, 2024. Within the first few weeks of the work a rough time schedule
should be developed and discussed with the supervisor.
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