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Graal [1] is a just-in-time compiler for the JVM platform that is itself written in Java. 

Graal code makes heavy use of  Java Collections such as  List,  Map and  Set with their
standard JDK implementations ArrayList, HashMap and HashSet. Using the standard JDK
container implementations has the advantage that the reference implementations are well
documented, well tested and optimized for memory and run-time efficiency. However, as
Graal is a Java application itself, the usage of those collection APIs pollutes the type profile
of the user application. Other than that, there are many usage patterns of the collection API
in Graal that, for example, do not require a List to be resizable, so that the range check
could  be removed  from a specific  implementation  (although this  is  ideally  done  by the
compiler).

The goals of this project are:

• Implementation  of  an  example  of  a  specific  Graal  collection  type,  e.g.,  the  List
interface that  is optimized for  run-time and memory efficiency as well  as for the
usage patterns in Graal.

• Examination of all places inside the Graal code base that would allow the usage of a
primitive container and duplication of the implementation for primitive types (adding
additional optimizations if applicable), if beneficial.

• Adaption of the Graal code base to use the special List implementation instead of
e.g. ArrayList.

• A reproducible  experiment  measuring the impact  of  the  optimization  on memory
usage,  compile  time,  runtime  of  the  entire  application,  warmup  time  and  peak
performance (if not run time) using a set of industry-known benchmarks (e.g. the
dacapos and/or scala dacapos).

Modalities

The progress of the project should be discussed at least every two weeks with the advisor.
A time schedule and a milestone plan must be set up within the first 3 weeks. It should be
continuously refined and monitored to make sure that the thesis will be completed in time.
The final version of the thesis must be submitted not later than xx.xx.xxxx.

[1] http://openjdk.java.net/projects/graal
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